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Scrap salvage is a vital factor 
in the war effort. To be fully 
effective a scrap program must 
include methods for segregat- 
ing and conserving critical 
alloying elements so urgently 
needed in the construction of 
tanks, guns, ships and planes. 

Ferrous and non-ferrous 
metal scrap should be collected 
in separate containers at the 
machine where they are gener- 
ated. Each class of high-speed 





tool steel and each type of con- 
structional alloy steel should 
likewise be kept separate so 
that the alloy content can be 
returned to service. 
Remember, — alloy scrap 
which is segregated, classified 
and labeled according to type 
and composition is a vitally im- 
portant commodity today—and 
urgently needed to augment 
primary supplies of Nickel, 
molybdenum, tungsten, ete. 


The metallurgical experience of our technical staff is avail- 
able to aid you in these and other phases of metal salvage. 
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Expediting Design Changes 


Product engineers, as current design 
activities demonstrate, are fully aware 
of their tremendous responsibility to the 
nation in creating improvements in war 
equipment. These improvements may 
range all the way from saving critical 
materials and speeding production to 
developing completely new machines of 
war. A large part of this responsibility 
js to see that the design improvements 
are placed into production as rapidly as 
possible—and this requires negotiating 
the approval of Army and Navy engi- 
neers. On pages 684 to 688 of this issue 
Propuct ENGINEERING points out the 
quickest ways to obtain this approval. 


Transmission Linkages 


Transmission and multiplication of 
short motions of perhaps only 0.01 in. 
have occasional application in the de- 
sign of machines and various equipment, 
but it is a common problem in the 
design of instruments. See page 726 for 
descriptions of types of mechanisms 
which have been developed to obtain 
readable indications on pressure gages. 
One interesting device makes use of a 
variable magnetic field. 


Moisture Impervious Porcelain 


Unglazed porcelains usually absorb 
water, oils and many other liquids. Not 
so with a porcelain produced from na- 
tive raw materials. While this porcelain 
will not stand high temperatures, R. L. 
Whitney, Westinghouse engineer, re- 
ports (see page 722) that it combines 
some of the best characteristics of both 
wet and dry porcelains. Pieces can be 
designed with metal inserts, cored for 
intricate cavities, or it can be treated 
so that metals can be soldered to it. 


Hydraulic Coupling 


Performance 


Although the manufacturers rate the 
horsepower, slip and efficiency of hy- 
draulic couplings, the design engineer 
who is contemplating the application of 
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such a coupling often wants to be able 
to do some intelligent analysis and ap- 
praisal. The simple method for calculat- 
ing the performance of hydraulic 
couplings, as presented by Robert E. 
Bruckner, on page 698, will be found 
extremely useful in laying out the tenta- 
tive design of a hydraulic drive of the 
Foettinger type. The method is appli- 
cable to any size of coupling over the 
entire range of speeds, liquid gravities 
and viscosities, 


Open Shell Structures 


Supplementing the work done by sev- 
eral investigators, stress analysts and 
aircraft engineers on the stress distribu- 
tion caused by torsional and buckling 
loads on shell structures, E. H. Spauld- 
ing, structures engineer at Lockheed 
Aircraft, presents the first of a series of 
articles on page 718, dealing with the 
stresses set up by torsion in open non- 
tapered shell structures having four or 
more stringers and restrained against 
warping at one or both ends. With the 
loads acting upon the closed structure 
determined, equations are derived for 
the loads and shear flows within the 
structure. 


Determining WR? By Test 


Thomas Edison once requested a col- 
lege graduate who was applying for a 
job to determine the volume of a bottle. 
After days of measuring and calculating 
the young man came back with an 
answer. Edison quickly checked the an- 
swer by simply using a graduate jar to 


measure the c.c. required to fill the 
bottle. Similarly, days can be spent in 
calculating the WR’ of a motor-driven 
machine, yet the answer can never be 
exact. Mr. L. H. Berkeley, the author of 
“How to Determine WR’ By Running a 
Simple Test,” page 704, explains how 
to determine this factor quickly and 
accurately. 


Hydraulic Control and Power 


Last month, in Part I of this article, 
the development of hydraulic sub-cir- 
cuits was described as used in aircraft 
for the operation and control of various 
units and mechanisms. Part II of this 
article which begins on page 731 covers 
the development of power and pump 
systems. Several circuits are illustrated 
to show how relief and bypass valves 
are used to unload constant delivery 
pumps. 


Sheet Metal Parts 


Heavy sheet metal machine parts hav- 
ing the appearance of one-piece deep- 
pressed stampings are being produced 
by a combination of special design skill, 
use of simple low-cost dies, and welding 
technique. Beginning on page 728, Ed- 
ward H. Hautz tells how the attractive 
appearance inherent in castings design 
is obtained in small scale production at 
low cost and one-third the weight of 
castings. Mr. Hautz is president of a 
company specializing in sheet metal 
fabrication. He has had 35 years of 
experience in sheet metal fabrication 
and construction. 


Electro-Static Heating 





The greatest difficulty in the manufacture of plywood constructions has been 
that of applying heat and pressure simultaneously. The low rate of heat conduc- 
tion through the plywood makes it virtually impossible to heat the inner layers 
to the required temperature without over-heating the outer layers. The result is 
that the resin glue that bonds the interior layers is under-cured while the glue in 
the upper layers is over-cured. However, there has been developed a highly effec- 
tive method for solving all of these difficulties. It is the application of electro-static 
heating, a method of heating quite different from the high frequency induction 
method and entirely different in the results achieved. Whereas high frequency 
induction has a distinctly surface heating effect, the electro-static heating raises 
the temperature of the mass uniformly throughout. 

A comprehensive article on this subject in our January number will explain in 
detail the principles of operation of the system and will describe some of the 
results achieved. 


Abrasion Resistance of Vinyl Plastics 


Flexible plastic sheetings of vinyl resins require a certain degree of abrasion 
resistance when used for applications such as binocular coverings, pneumatic pon- 
tons, windshield wipers and similar purposes. In January Propuct ENGINEERING, 
F. W. Duggan of the Plastics Division of Carbide and Carbon Chemicals Corpora- 
tion presents the results of comparative abrasion resistance tests on plasticized 
resin vinyls, rubber compounds and leather. 


Photo-Template Processes 


The newest industrial application of 
photography, and probably its most im. 
portant contribution to speeding up the 
war effort, is the adaptation of photog. 
graphy in its simplest form to template 
and pattern making. The article “Photo. 
Template Processes That Lessen Draft. 
ing Work,” see page 707, reviews the 
several methods that are used to repro. 
duce original drawings on metal, wood 
and other materials, to facilitate the 
work involved in making master layouts, 
assembly layouts, contoured structural 
parts, and locating fixtures. 


Torsion Rod Springs 


Twist and torsion are nothing new in 
spring reactions but most engineers pre- 
fer to use them in the more compact 
helical coil springs. There are a few 
exceptions to this rule, however, par- 
ticularly when used with the right kind 
of spring suspension. The only bus in 
the United States that is supported by 
torsion rod springs is said to be the 
Twin Coach. H. E. Simi, chief engineer, 
reports his spring troubles are no more 
after substitution for leaf springs. In the 
article beginning on page 710, he shows 
how to design and select torsion rod 
springs. 


Three Dimensional Loading 


In two and three-dimensional stress 
problems with elastic bodies there are 
two different types of loading, in which 
the allowable loads differ. Using the 
distortion energy theory of failure and 
charts based on this theory, C. R. Fre- 
berg and E. N. Kemler of the School of 
Mechanical Engineering of Purdue Uni- 
versity, show how to apply the values of 
stresses in different directions and ob- 
tain the resultant stress in terms of per- 
centage of the elastic limit. Charts are 
included to enable the engineer to make 
a simple calculation of factor of safety. 
See page 714. 


Plastics In War 


This month’s Reference Book Sheets 
present a chart that shows at a glance 
all the principal operations involved 
in making plastic parts for Army, 
Navy or other war agencies. Most of 
the war-use articles commonly made of 
plastics are listed. The chart is intended 
for reference only, and gives the design 
engineer a quick insight into the types 
of machines and equipment required 
and the various design techniques in- 
volved. Author is A. Sprung, who had 
many leading plastics applications en- 
gineers check his work. Turn to page 


745. 
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Construction—Builder of Bases 


America’s Great Peacetime Industry Goes to War 








UNCHED through 1,600 miles of trackless wilder- 

ness and rivaling the Panama Canal in strategic im- 
portance, the Alaska Highway will cut days and dan- 
gers from present supply routes . . . to Alaska . . . to 
the Aleutians . . . yes, to Japan itself! 

This job, to be finished soon and well ahead of 
schedule, is but one example in thousands illustrating 
how construction sets the stage for our war effort .. . 
and why the construction engineer is vital to victory. 


Back of America’s busy production lines, expanding 
shipyards, growing cantonments and far-flung military 
bases is a series of swiftly executed construction jobs. 
Important jobs! For the construction industry is a 
builder of bases. Bases for production — for training — 
for defense — and for attack. 


To conceive and to carry through so tremendous a 
program in a race against time is typically American. It 
requires enterprise and the sort of versatility that has 
been acquired by undertak- 
ing every kind of job; from 





Yes, construction, America’s great peacetime industry, 
has gone all out for war. From a normal 642 billion dol- 
lars in 1938, it got into its war stride last year with a 1142 
billion dollar volume. And under the impetus of Pearl 
Harbor, the 1942 figure now promises to reach the 
unprecedented total of 15 billion dollars. “If buildings 
would win the war, Hitler would be licked now’, said 
Lieut. Gen. William S. Knudsen recently. Which em- 
phasizes the further fact that the construction industry 
was the first to go to war. 


The technical and managerial talent that is accom- 
plishing this mammoth job has had to find its strength 
and resources within itself. No possibility of “‘con- 
version” here! Only years of varied construction ex- 
perience enabled it to tackle and to achieve the mani- 
fold tasks that building for war demands. 

‘Take that cornfield, for instance, that Henry Ford 
picked for his record-breaking bomber plant. ‘The 
spring mud was soft and 
deep when contractors mov- 





a Boulder dam to a drydock, 
from a Pennsylvania ‘lurn- 
pike to a housing project, 
from a Radio City to a rail- 
road tunnel . . . and taking it 
in stride. War’s demands in 
the eyes of America’s con- 
struction men, are simply 
more of the same—for a 
grimmer purpose, and un- 
der heavier pressure. 

The civil engineers who 
develop the necessary de- 





This is the fifth of a series of editorials 
appearing monthly in all McGraw-Hill 
publications, reaching more than one 
and one-half million readers, and in 
daily newspapers in New York, Chi- 
cago and Washington, D. C. They are 
dedicated to the purpose of telling the 
part that each industry is playing in the 
war effort and of informing the public 
on the magnificent war-production ac- 
com plishments of America’s industries. 


ed in last year. ‘They were 
entering a race against an al- 
most impossible time limit. 
Before they could cven be- 
gin on the plant itself, they 
had to build roads, lay a 4- 
mile water supply line and 
install a complete sewerage 
system with its disposal 
plant. But such varied jobs— 
each big in its own right— 
merely were antecedent to 
running up the framework 








signs, the contractors who 
execute them and the man- 
ufacturers who provide the equipment and materials, 
are as much a part of this war as are the men who face 
the enemy. The results of their labors are recorded in 
mounting production figures, and will be indelibly writ- 
ten in the military annals of this war. Those 60,000 
airplanes, 45,000 tanks and 8,000,000 tons of shipping 
that the President asked for in 1942 will be supplied 
because — and only because—the construction industry 
did a Herculean plant-building job first—and fast. 





and enclosure for the 60- 

acre factory itself. Or to 
using road-building methods to pave a floor that was 
the equivalent of 25 miles of 20-foot wide concrete 
highway. 

It was a race against the approaching winter, and to 
win it they had to push their $1,000,000 worth of con- 
struction equipment to the limit—day and night. But 
win they did! It is accomplishments like these that 
explain how the nation’s aviation factory floor space 
jumped from 18,000,000 to 60,000,000 square feet in 














the past two years . . . why Fortresses and fighter ships 
are beginning to turn the scales of war in our favor. 

“Somewhere in the Southwest” the Army called for 
a training base. ‘I'he contractor who answered that call 
summed up his performance in characteristic fashion: 
“Beginning without so much as a contour map we had 
a $10,000,000 project ready for operation within 90 
calendar days, and saved 342 million dollars of the 
estimated cost’. 

At another Army camp a contractor assembled a 
crew of 20,000 men who put together 1,400 buildings 
in 125 working days, along with a sewer system, a 
water-supply and a street layout of which many a fair- 
sized city might be proud. ‘his job swallowed up 2,000 
carloads of lumber, and 26,000 kegs of nails. So perfect 
was the teamwork, from the general manager down 
through the hundreds of superintendents and foremen 
to the specialized crews, that as many as seventy build- 
ings were erected in one single day. 

But versatility and experience are not the only qual- 
ities that the construction engineer has in his tool chest. 
He has ingenuity, and he needed it when steel, copper, 
zinc and aluminum had to be used for combat equip- 
ment, and were denied him. Great hangars, conven- 
tionally of structural steel, were turned out with record- 
breaking timber arch spans. Reinforced concrete fac- 
tories were designed to require only 3 Ib. of steel bars 
per square foot instead of the customary 5 Ib. Asphalt- 
impregnated paper was substituted for copper in flash- 
ings, cement-asbestos for galvanized steel in duct work. 
In the face of a materials shortage, he continued to 
build bases —safely, economically, and on time. 

Construction ingenuity, too, is back of the records in 
Liberty ships, in war housing and a host of other fa- 
cilities. Indeed, it was the construction industry that 
stepped forward to assume the bulk of the emergency 
shipbuilding program, leaving established yards free to 
handle more specialized Navy work. Naturally, it was 
easy for civil engineers and contractors to build the 
shipyards, but building ships was another story. It is a 
far cry from steel ships to conventional engineering 
structures, yet, drawing upon their bridge and building 
experience, the men of construction have turned out 
ships faster than they were ever built before. 

How was this possible? . . . because the construction 
man sees every job as a new problem, views every pre- 
cedent as something to be discarded in favor of some- 
thing better. So instead of assembling the myriad sep- 
arate pieces of each ship on the ways, he fabricated 
them into huge built-up sections. These he swung to 
the ways and welded them into place in a fraction of 
the time required by old methods. 

Again, the demands for wartime housing for workers 
in industrial areas, at Navy bases, and near Army con- 
centrations, have altered the meaning of “residential 
construction”. ‘he building of individual houses has 











given way to a form of multiple-unit project that calls 
for the skilled services of the architect, the civil en- 
gineer and the large contracting organization. On one 
such project, for example, a contractor experienced in 
large building and bridge construction employed an 
extensive system of prefabrication and site assembly 
that made possible the completion of 5,000 houses for 
war workers within five months. 

All these activities, within the United States, parallel 
the achievements of other industries that serve the men 
at the front. But construction knows no continental 
limits. Its men are serving throughout the network of 
defense bases built in-the West Indies, Greenland, and 
Iceland, and in the offensive bases that are taking form 
in the jungles and deserts of Africa, the harbors of the 
Persian Gulf, and the plains and mountains of Australia 
and Alaska. Already in this war, as in the last one, con- 
struction crews, like those at Wake and Guam, have 
dropped their peacetime tools to fight shoulder to 
shoulder with their comrades in uniform. Construction 
follows the flag to the farthest outposts in this global 
struggle. 


% * * * 


But while the construction industry thus serves the 
special needs of the armed forces, it must look after 
its job at home. It must keep the highways serviceable, 
the water supply safe, sanitary facilities adequate. ‘There 
are home chores that cannot be neglected even in war. 

And when we finish our No. 1 task of winning the 
war, the construction industry will again be called upon 
to help re-establish peacetime employment and to stim- 
ulate the normal industrial activities of the nation. It 
will raze, redesign and rebuild; it will bring modem 
sanitation to urban dwellers; it will safeguard fertile 
areas and cities from disastrous floods; it will improve 
all forms of transportation; it will design and build the 
facilities that will be needed to reconvert from war to 
peace. Its vision, versatility, experience and ingenuity 
will be as indispensable then as they are vital now. 

‘Today it is building the bases that are needed back 
of every battle-line. Tomorrow it will build for a new 
and better era. ‘Today it is laying the foundation for the 
victories that must be ours. ‘Tomorrow it will lay the 
foundation for the peace that will follow these victories. 
In war and in peace the construction industry is the 
builder, the harnesser of nature’s forces. 





President, McGraw-Hill Publishing Company, Inc. 
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GEORGE F. NORDENHOLT, Editor 


Wings of Wax Are Easily Melted 


A STRONG SENSE OF REALITY, an abnormally high 
idealism and little sense of humor are dominant 
characteristics of the German people, according to 
Dr. V. S. Gruberg in an article in the British publi- 
cation “Flight.” Americans, Dr. Gruberg continues, 
are equally realistic but are less idealistic and have 
a high sense of humor. Another national character- 
istic of the Germans which Dr. Gruberg points out 
is their exceptionally intense sense of “material 
attachment,” which impels Germans to evaluate 
material objects in proportion to the working hours 
required to produce them. 

It is not surprising that the Germans possess 
these characteristics. They have always been a war- 
ring people, as recorded in ancient, medieval and 
modern history. Whatever sense of humor the 
German people might have possessed in the dim 
past has been chilled by the cruel realities of strife. 
In their repeated struggles to become masters, neces- 
sity has forced them to seek ever higher efficiencies, 
their limited natural resources being a further factor 
compelling them to make every ounce of material 
count as much as possible. 

It has long been recognized that German machin- 
ery designs almost invariably emphasize minimum 
material, a lavish amount of workmanship and a 
tendency toward constructions that are considered 
ideal. A study of their designs of war equipment 
indicates that these characteristics of “material 
achievement” and sense of the ideal are rooted so 
deeply that even the exigencies of war have not 
changed them appreciably even when a departure 
would have been advantageous. 

American engineers who have made careful and 
exhaustive studies of German war equipment, par- 
ticularly airplane engines, have observed that appar- 
ently German designers are wedded to the principle 
that the most efficient construction must be used 
at all times. Often the design is far superior to that 


required; usually it involves an amount of skilled 
workmanship far in excess of that necessary for a 
simpler, less efficient but equally effective design. 
The tradition of the master craftsman still prevails 
in Germany which undoubtedly is the main reason 
for German’s failure to adopt completely the Amer- 
ican mass production system. Master craftsmanship 
and mass production do not go hand in hand. 

The situation is further reflected in German engi- 
neering design activities. Hitler has boasted of one 
new design of war equipment per year; new designs 
of planes have been produced by Germany at the 
rate of only one every eight months. Such accom- 
plishment is puny compared with the output of 
American and English engineering talent. Though 
she knows that “time is of the essence” and that 
victory will go to the side that produces the better 
war materiel, and more of it, Germany still cannot 
rid herself of the national traits and characteristics 
that are hampering her development and production 
of war equipment. 

In the years of peace preceding the present con- 
flict Germany developed her war machine to 
astounding heights and dedicated that machine to 
the war gods. In the turmoil of war the picture is 
slowly but relentlessly changing. Deficient sense of 
humor, mislocated and over-developed ideals and a 
warped sense of material values are throttling the 
output of Germany’s much vaunted engineering 
talent. The firmly rooted national traits that spelled 
success in peace time have doomed that nation to 
inevitable defeat. Her insane ambition to master the 
world demanded of Germany to fly ever higher. 
Icarus, flying from Crete with his father, Daedalus, 
flew too high and the sun melted his wings. Icarus 
crashed to earth. Thus, in the heat of battle the wax 
wings of Germany’s war ambitions are melting and 
her dominating national traits are pulling her irre- 
sistably downward. 

















DAVIS NAMED DIRECTOR 
OF WPB RESEARCH AGENCY 


Dr. Harvey N. Davis, president of 
Stevens Institute of Technology, has 
been appointed director of WPB’s new 
Office of Production Research and De- 
velopment. 

The agency, previously referred to as 
the Office of Technical Development, 
was established to provide rapid ap- 
praisal and effective utilization of proc- 
esses, materials, mechanisms and 
inventions in production of war goods. 
In the production field, the new agency 
will parallel work already being done 
by the Office of Scientific Research and 
Development, and Dr. Davis will be 
technical adviser to WPB Chairman 
Donald M. Nelson on engineering and 
scientific matters, 

OPRD will not overlap work already 
being done by various industry branches 
of WPB or other federal agencies, but 
will have these principal functions: 

1. Provide Nelson with technical in- 
formation on problems with which he 
is directly concerned and on research 
and development already under way in 
WPB. 

2. Initiate evaluation and analysis of 
specific scientific or technological pro- 
posals. 

3. Insure that needed research is ac- 
complished by contracting with outside 
laboratories or agencies for experi- 
mental work. 

4. Accomplish development of worthy 
projects or processes by contracting for 
construction of prototypes or erection 
of pilot plants. 

Except for contracts connected with 
the rubber program, OPRD will hz_dle 
all WPB contracts ‘or research and 
development work by governmental 
agencies, colleges and_ universities, 
commercial laboratories, corporations 
and others. 


TANK-AUTOMOTIVE CENTER 
MOVED TO DETROIT BY ARMY 


Further decentralization of the Army 
Ordnance Department has resulted in 
transfer to Detroit of its Tank-Automo- 
tive Center, which is responsible for 
production of all tanks, self-propelled 
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weapons, trucks, jeeps and other Army 
rolling stock. 

Head of the center, whose transfer 
Oct. 19 was announced by Maj. Gen. 
L. H. Campbell, Jr., Chief of Ordnance, 
is Brig. Gen. A. R. Glancy, deputy 
Chief of Ordnance. His assistants will 
be Brig. Gen. Donald Armstrong and 
Brig. Gen. John K. Christmas. 

In addition to overseeing production 
of Army rolling stock, the center will 
experiment with and decide upon new 
designs of automotive weapons and 
modifications of old designs. The force 
transferred to Detroit represents 99 per- 
cent of the tank and automotive per- 
sonnel of the former Washington office. 
Detroit was selected as headquarters 
for the center because of its predomi- 
nance in the automotive world. 

The switch was in line with earlier 
moves toward decentralization which 
put the department’s safety program in 
Chicago, its supervisory facilities for 
ammunition works in St. Louis, and 
its small Arms ammunition activities 
in Philadelphia. 

In announcing the move, Gen. Camp- 
bell acknowledged the department’s 
dependence on small business establish- 
ments in successfully completing its 


$50,000,000,000 (CQ) job. 


ALLOCATIONS SHUFFLE 


The Controlled Materials Plan— 
WPB’s entry in the race to stabilize 
American war industry—is within a 
month of its first deadline. 

That January 1 deadline will mark the 
opening of a transitional stage during 
which CMP and the present Production 
Requirements Plan will jointly control 
allocations of steel, aluminum and cop- 
per. Six months thereafter, all but the 
smallest fraction of the steel, aluminum 
and copper produced in the United 
States will be under CMP, with PRP 
left in functioning order to control less 
vital war industry supplies. 

CMP’s intricate processes extend a 
new and more drastic control over the 
nation’s industrial capacity which WPB 
hopes will bring about a war produc- 
tion program concentrated on supply- 
ing “first things first,” regardless of 
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whether they be fighting weapons or 
essential supplies to keep the home 
front squarely behind the fighting front, 

On April 1, each of the seven claim- 
ant agencies, the Army, Navy, Maritime 
Commission, Aircraft Scheduling Unit, 
Lend-Lease, Board of Economic War- 
fare and the Office of Civilian Supply, 
will turn over to WPB’s Requirements 
Committee bills of material covering all 
the steel, cooper and aluminum which 
will be required to make one unit of 
every end product it wants produced. 
These bills will contain not only the 
amounts of controlled materials in the 
finished tank, plane, gun, or what-have- 
you, but also the amount which will 
become scrap during manufacture, the 
amount which will be contained in re- 
jected units, the amount necessary for 
spares or loose equipment to go with 
each unit, and the time which will 
elapse between material delivery and 
completion of the product. 

By April 15, WPB’s Controlled Ma- 
terials Branches will have submitted to 
the Requirements Committee _ state- 
ments of the total requirements during 
the third quarter of 1943 of each claim- 
ant agency for steel, copper and 
aluminum, a statement of the total sup- 
ply of each controlled material that will 
be available during that quarter, and 
recommendations as to how the Re- 
quirements Committee should properly 
adjust the demands to the supplies. 

Prior to filing these statements, the 
WPB’s iron and steel, copper, and alu- 
minum branches will have met with the 
claimant agencies to reconcile the dif- 
ferences between their requests and the 
available supply. One or more represen- 
tatives of each claimant agency will be 
assigned to each of these branches to 
represent it during preliminary hag- 
gling over allocations. 

By April 31, the Requirements Com- 
mittees will have allocated the total 
third-quarter supplies of steel, alumi- 
num and copper to the various claimant 
agencies. Thereafter, each claimant 
agency will divide up its allotment 
among its prime contractors and assign 
an allotment number for each such 
contract. No controlled material may 
be delivered without an allotment num- 
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ber. Prime consumers will break up 
their allotments and pass them on, with 
allotment numbers corresponding to 
those issued by the claimant agency, 
to secondary consumers, who will pass 
on proportionate shares of their allot- 
ments, again with allotment numbers, 
to any manufacturers who may be 
working for them. Ultimately, the allot- 
ment numbers will wind up with the 
producers of controlled materials, who 
will report back to WPB on shipments 
end unfilled orders. 

The plan differentiates between Class 
A and Class B products, the former 
being custom-built war products such 
as tanks, guns, ships, planes, etc. Class 
B products are “off the shelf” items, 
ie., bearings, motors, communications 
equipment and the like. Controlled 
materials for B items will be allocated 
by the Requirements Committee to the 
Office of Civilian Supply on the basis of 
claims which OCS will put in as repre- 
sentative of all Class B_ producers. 
OCS’ claims will first be adjudicated by 
various WPB industry branches which 
control the product in question. 

CMP goes farther than PRP in that 
it assures balanced production. By 
allocating the most important materials 
according to its plan, WPB expects that 
less vital materials will flow in conform- 
ity with steel, aluminum and copper. 

Precious materials will not be tied 
up in process or in finished-goods in- 
ventory awaiting completion of the one 
or two parts which will make the tank 
go. If the arms program for a given 
quarter requires that 2,000 tank motors 


be built, there should be enough treads, 
frames, turrets, guns and other compo- 
nent parts to assure that 2,000 tanks 
will be built by the end of the quarter. 

Firms which have allotments or por- 
tions of allotments of critical materials 
may order these materials from any 
producer, regulated only by WPB stipu- 
lations that certain mills concentrate on 
certain products. Priority ratings will 
be continued under PRP for other, non- 
controlled materials, and these ratings 
will determine precedence between two 
conflicting orders bearing allotment 
numbers. To permit long-term schedul- 
ing, claimant agencies will be allowed 
to pass out 80 percent of the materials 
needed for the quarter following the 
current quarter, 60 percent for the next 
quarter and 40 percent for subsequent 
quarters up to 18 months. 


MATERIALS 


Wood continues on the list of scarce 
materials. Best evidence of this is the 
effort by war agencies to promote sub- 
stitution of brick, tile, gypsum board, 
concrete and glass for wood even in 
temporary applicalions. Also evidence 
of the pinch is the fact that OPA is 
working on the problem posed by its 
price ceilings, which in many instances 
crippled wholesalers who bought the 
production of small, portable saw mills, 
driving many of the latter into idleness. 

Federal officials estimate iuat small 
Southern and Eastern mills could add 
as much as 30 percent to the nation’s 
lumber output, now in the throes of a 
6.000,000,000-bd.-ft. shortage. 


From the Federal Forest Products 
Laboratory comes sparse information 
on four new wood products which may 
contribute to the materials situation. 


Paper-Base Plastic promises to re- 
lieve the threatened plywood shortage. 
With a tensile strength equal to alumi- 
num on a weight basis, it may be 
molded at temperatures and pressures 
and on equipment now used for ply- 
wood. Moisture-resistant and stable at 
high and low temperatures, it has more 
resistance to scratching and denting 
than aluminum. 

Wood Plastic, resin-impregnated, hy- 
drolized-wood sheet which can be 
molded under heat and pressure, re- 
quires as much as 50 percent less criti- 
cal, war-restricted resins than all-pur- 
pose phenolics mixed with wood-flour 
filler, 

“Impreg” and “Compreg,” are the 
other two developments. The former 
is a veneer treated with a water-soluble 
mixture of resin-forming chemicals. 

“Compreg” is a modified wood formed 
by compressing and heating uncured, 
resin-treated wood. 


Plasticized Wood resulted from the 
discovery that oak soaked in concen- 
trated urea solution and dried may be 
bent, twisted and compressed at tem- 
peratures about that ot boiling water. 
Above this temperature, the wood re- 
tains its plasticity, but on cooling, it 
regains its normal hardness and rigid- 
ity, and keeps the new shape until re- 
heating. 

Wood chips or sawdust impregnated 





This is the United States’ answer 
to the Axis’ taunt that we have n» 
worthy high-altitude fighters. It is the 
Republic P-2 47, “Thunderbolt,” and 
Army Air Force officers hope it wil! 
equal or surpass the British Spitfire, 
Which is often conceded to be the best 
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fighter piane in the world today. The 
Thunderbolt is heavily armed with can- 
non and machine guns and is superbly 
armored. Heavier than the old Ford 
tri-motor transport planes of the late 
°20’s, the Thunderbolt is powered with 
a Pratt and Whitney 2,000-hp. engine, 





a radical departure from earlier army 
policy of using liquid-cooled engines to 
achieve speed through better stream- 
lining. The Thunderbolt was designed 
by Alexander Kartveli, vice-president 
and chief engineer of Republic Aviation 
Corp. 
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with urea attains a density approaching 
that of basic wood fiber when com- 
pressed at elevated temperatures and 
pressures. Use of a buffered urea-for- 
maldehyde solution in the process pro- 
duces a synthetic resin in the wood 
which, properly controlled, produces a 
hard thermo-setting material with re- 
duced tendencies to absorb water. 

Also under development are acceler- 
ated drying and seasoning methods, one 
of which is electrostatic drying, akin to 
medical diathermy. This process will be 
described in detail in the next number 
of Propuct ENGINEERING. 


Another possibility for expanding 
the nation’s potential synthetic rubber 
supply was brought forward by paper 
mill men, who told rubber czar Wil- 
liam M. Jeffers that alcohol can be 
made from a waste material which pulp 
mills turn out in considerable quanti- 
ties. 

Jeffers was told that U. S. and Cana- 
dian paper mills theoretically could 
produce sufficient alcohol for 900,000 
tons of synthetic rubber annually, but 
“practical application” of the process 
would result in 45,000 tons, another 
estimate calculated. 

Under the plan, the alcohol would be 
transformed into butadiene, thence into 
Buna-S. Current synthetic programs are 
built around alcohol derived from grain 
and petroleum. The proposed process 
would have the added advantage of 
cutting down on pollution now poured 
into lakes and streams. 

Jeffers promised to investigate the 
proposition. 


Phenolic resins and their molding 
compounds went under complete allo- 
cation and use control Dec. 1 in a WPB 
move to insure availability of these ma- 
terials for military uses. Orders total- 
ling less than 55 gallons a month were 
excepted from the order, M-246, which 
requires use of the standard chemical 
forms PD-600 and PD-601 for authori- 
zation to sell, deliver, accept delivery 
and use. Persons seeking resins and 
compounds will be obliged to specify 
in detail the end use to which they will 
be put. WPB will allocate the supplies 
on the basis of the most urgent needs 
indicated by these statements. 

Para-phenyl-phenol resins also went 
under complete allocation control late in 
October to ease an acute shortage and 
to provide adequate supplies for mili- 
tary uses. Resins covered by the order, 
M-254, include Bakelite Br-254, BK- 
2962X and Br-17,000 and Reichold 
Super Beckacite 3000. 

Allocations will be made on form 
PD-600, and must be used only for the 
specific purpose agreed to in the alloca- 
tion. Those resins specifically named 
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above may only be used on special 
authorization. 

Numerous substituted phenols and 
phenol-bearing materials came under 
complete allocation control December 
1 to allow complete control of the en- 
tire phenol supply. Applications must 
be made on PD forms 600 and 601. 

RFC’s Steel Recovery Corporation, 
with headquarters at Pittsburgh, 
started a campaign to augment supplies 
of stainless steel and its products by 
fluming idle stocks out of inventory and 
into war use, part of them at premium 
prices. 

Questionnaires have been sent out 
to 200,000 steel users on which stocks 
of stainless steel must be listed. SRC 
will endeavor to find users for stocks 
reported, and urges holders to do the 
same. Where direct transactions be- 
tween owner and purchaser are imprac- 
ticable and the steel is suitable for 
re-rolling or stockpiling, SRC will offer 
standard or re-rolling market prices for 
it. Steel which can not be used in war 
production may be bought by SRC for 
resale as scrap at prices above standard 
scrap figures. These prices, established 
to speed voluntary turn-in of idle steel. 
will not apply to steel already in scrap 
form. 

Fifteen other types of steel will be 
handled in similar fashion. It was esti- 
mated that the stainless steel program 
will move as much as 60,000,000 pounds 
of the metal into the war program. 
WPB men hope that all of it will come 
voluntarily, but warn that the Redis- 
tribution Branch has _ requisitioning 
powers which it does not hesitate to 
use when necessary. 

Meanwhile, WPB banned use of stain- 
less steel for 75 items, ranging from 
coffee pots to farm machinery. 

Effective December 5, the metal may 
not be used for any product on List S 
of Order M-126. Assembly of parts al- 
ready manufactured will be permitted 
until December 20. Stainless steel may 
be used for List C items to fill Army- 
Navy and Maritime Commission orders 
until December 31. 

Approximately 100 items were added 
to List A, for the manufacture of which 
no iron or steel may be used. No parts 
of these items may be fabricated with 
iron or steel after December 5, and 
none may be assembled after January 
5. Lead, however, has been removed 
from the list of materials which may 
not be substituted for iron and steel. 

WPB tightened restrictions on steel 
use by issuing the first two sets of Na- 


tional Emergency Specifications, cover- , 


ing concrete reinforcement steel and 
wheels and tires for railroad and transit 
service. The specifications, along with 
several others now being prepared, are 





designed to limit steel use to a mini- 
mum which will satisfy current needs, 


The war stockpile of copper prob- 
ably will be increased by thousands of 
tons by a WPB order which prohibits 
installation of copper in buildings, their 
outside water systems and cooling or 
water towers. 


TRENDS 


WPB officials explained that the 
War Manpower Commission’s recent 
report which certified 66 areas in which 
labor shortages exist will not bar plants 
in these areas from receiving war con- 
tracts. It will mean, however, that no 
contracts for certain items will be 
placed in these areas if the desired 
products can be manufactured elsewhere 
with a minimum of new machinery and 
equipment. 

The report was issued in conjunction 
with a directive by WPB chairman 
Donald M. Nelson which warned 
against contracting for additional pro- 
duction in areas known to have labor 
shortages. 


Acting on its fear that the nation 
may be spending too much time and 
money getting ready to produce and 
not enough in producing, WPB issued 
a stop-construction order on all gov- 
ernment construction and did the same 
for private building, only to ease the 
latter with certain exceptions. Those 
exceptions allowed on government work 
were more severe, and further con- 
struction or installation of equipment 
on seven large power and _ irrigation 
projects in the far West was banned. 


Realizing that machine tools needed 
for war production must be moved into 
action as rapidly as possible, WPB’s 
Tools division called upon producers to 
cut over-all production time by one- 
third. Suggested method for accom- 
plishing this is by distributing backlog 
orders among producers. 


Cargoes, Inc., has contracted for the 
first full-scale seamobile. The new 
vessel, re-designed from the Sea Otter, 
is to be completed within 90 days after 
its hull steel is delivered. Lend-Lease 
Administrator Edward R.  Stettinius, 
Jr., under whose agency Cargoes, Inc., 
operates, said the craft will be given 
a full chance to prove its worth. 

Its predecessor, the Sea Otter, pro- 
voked widespread comment and criti- 
cism when it was brought forward as 
a partial solution to the nation’s oceanic 
shipping problems. Small, fast, of shal- 
low draft and powered with engines 
which were allegedly more easily pro- 
curable than those which drive normal 
cargo vessels, Sea Otter was advanced 
on the basis of being easier and cheaper 
to build and less costly to lose. 
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An M-4 tank meets an M-3 at a fueling point. The new M-4, left, is of cast steel construction. Old M-3 is of riveted construction 
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How To Expedite Army and Navy 
Approvals of Redesigns 


How engineers can help the various branches of the Army and Navy 


save time and effort in reviewing and approving suggestions for 


design changes that involve conservation of critical materials, better 


utilitarian value, or faster production and fabrication. 


HE FIRST big war job for indus- 

try—that of getting into produc- 

tion fast with whatever war de- 
signs were available—is now finished. 
Next comes the tremendous job of go- 
ing over every detail of designs now 
in production or of designs about to 
go into production in order to save 
material, to speed production, or to 
improve the quality of United States 
fighting equipment. Attention must 
also be paid to the trifles—trifles that 
add up to tons of materials and thou- 
sands of machine hours. 

As Army’s Ordnance Department ex- 
presses it. “There is no advantage in 
three times the steel production if the 
Axis countries make theirs go three 
times as far. The competition of war 
now resembles the competition of busi- 
ness in which year after year individuals 
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and entire industries have had to find 
new materials, conserve by re-design 
and devise new methods in order to 
survive.” 

All Army and Navy engineering de- 
partments are meeting this competition 
by constantly going over designs seeking 
improvements. But, the bulk of the 
problem rests with the design engineers 
of industry, whose numbers and experi- 
ence place a force behind our produc- 
tion program that cannot be equalled 
by any other country in the world. 
Army and Navy are anxious to receive 
suggestions from qualified engineers 
for design changes, and are geared to 
place quick approval on the good ones. 

They ask for recommendations and 
ideas for changes in design, specifica- 
tions and methods of manufacture on 
all Army and Navy parts produced by 


manufacturers, with the following ob- 
jectives in mind: (1) Improve quality 
and dependability; (2) Design for 
speedier production; (3) Conserve 
critical materials; (4) Eliminate unnec- 
essary waste; (5) Eliminate need 
for critical machine tools by redesigning 
for operations that can be done on less 
critical machines; (6) Reduce machin- 
ing required so that machines can be 
released for other war work; (7) Re- 
duce man hours to release labor; (8) 
Reduce cost. 

Because no chances can be taken on 
the quality of the equipment given our 
fighting men, no design change will be 
approved until its performance char- 
acteristics are proven beyond doubt. 
In obtaining this approval, the time 
element is often all-important, and con- 
sists of three phases: (1) the time 
spent in the conception and develop- 
ment of the idea, (2) the time spent 
in introducing the idea to the proper 
government agencies, (3) the time 
spent by the engineers of Army or 
Navy in examining, testing and develop- 
ing the suggestion to the point where 
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it can be approved to go in production. 

For the first two time factors the de- 
sign engineer is responsible. The third 
factor is almost entirely in the hands 
of Army or Navy engineering staffs, 
and the time they require depends upon 
the nature of the change, whether any 
previous experiences can assist in ar- 
riving at the conclusion, whether or 
not extensive field tests are required, 
and how much further development may 
be necessary. 

Army and Navy engineers are keenly 
alert to any potential improvements; 
decisions are made as fast as is possible 
with the size of the engineering staffs 
they have available. But the design 
engineers of industry, in addition to 
helping by contributing more design 
improvements, can also help by making 
sure that these improvements are prop- 
erly presented to the proper agency. 


W hat to Do 


When a design engineer conceives 
a redesign of a part for war equipment, 
he should first obtain as much informa- 
tion as is possible on the “reasons why” 
of the original design. He should study 
the purpose of the item, the functions 
of each detail of the present design. 
and the requirements which led to the 
selection of the material now used. 

These “reasons why” may involve en- 
gineering considerations not readily 
apparent. For instance, the dimensions 
of gas cylinders may be determined 
so that a certain number will exactly 
fit across a cargo truck body. Similarly, 
close tolerances are necessary on the 
hinge-type joints of steel half-boats so 
that soldiers in the field will have no 
trouble in fitting together two _half- 
boats made by two different manufac- 
turers Even such a simple thing as a 
shell has a multitude of “reasons why” 
behind its design, as. shown in Prop- 
uct ENGINEERING for. November, pages 
620 to 623. Do not be too ready to as- 
sume that any particular feature, the 
necessity of which is not immediately 
apparent, is the result of carelessness 
in design. Much thought has been spent 
on every detail of these equipments. 

The second step is to develop the 
redesign as far as is practicable. Pre- 
pare blueprints if necessary. Do any 
preliminary testing that may be re- 
quired to obtain specific data for pres- 
entation to Army or Navy. Make sample 
parts if their expense is justified by 
the assistance they will give to the engi- 
neers who review the design change. 
This, however, is not essential, and ord- 
mance engineers discourage samples 
until they have reviewed the suggestion. 

Third, assemble all the facts avail- 
able regarding the proposed change. 
The word “facts” should be emphasized. 
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Army Ordnance Department offers a 
blank form that, when properly filled 
out, gives most of the information re- 
quired. This form, shown herewith, 
can be used as a basis for submitting 
proposals to all other agencies. To- 
gether with blueprints and other data 
available, this information must then 
be submitted to the proper office. 


Submit to Contracting Officer 


As a general rule, the suggestion for 
the design change should be submitted 
first to the contracting office. This may 
be a field contracting office, arsenal, 
depot, or central contracting office in 
Washington. If the redesign suggestion 
concerns a part already being manu- 
factured, the manufacturer is probably 
well acquainted with the contracting 
office. If the suggestion comes from a 
company attempting to obtain a con- 
tract for the redesigned part, the com- 
pany can usually either work through 
its nearest field contracting office, or 
through a central contracting agency 
in Washington. 

Both Army and Navy Ordnance De- 
partments are organized so that sug- 
gestions can be sent directly to a central 
agency in Washington. For Army Ord- 
nance, this address is Major General 
T. J. Hayes, chief of Industrial Divi- 
sion, Office of the Chief of Ordnance, 
Room 2E392 Pentagon Bldg., Wash- 
ington, D. C. The address for Navy 
Ordnance is the Chief of the Bureau 
of Ordnance, Navy Department, Wash- 
ington, D. C. 

If the suggestion is for a completely 
new machine of war, and it is hard to 
determine which agency is interested in 
it, time can usually be saved by send- 
ing it to the National Inventors’ Coun- 


cil or the National Defense Research 
Council in Washington. These agencies 
will forward the ideas to the correct 
Army or Navy agencies. 


What Happens to Suggestions? 


Where it is believed that the pro- 
posed change is within the intent of 
the specifications a decision may be ob- 
tained from the contracting officer and 
the change can be put into effect al- 
most immediately. In one example, a 
manufacturer of a copper box discov- 
ered that he could save two weeks pro- 
duction time by brazing the joints 
instead of riveting them. He telephoned 
his contracting officer and was informed 
over the telephone that the suggested 
change was permissible. Approval was 
confirmed by letter, but the change had 
already been put into production by the 
time the letter arrived. 

Normally the contracting officer does 
not have the authority to pass on the 
redesign, and forwards it to the Army 
or Navy engineering staffs which ap- 
proved the original design. From this 
point on, the procedure in most of the 
Army branches and Navy bureaus is 
practically the same. 


Army Ordnance Department 


The Army Ordnance Department is 
one of the War Department’s largest 
purchasing agencies, It is responsible 
for the procurement of all items of 
ammunition, weapons and fire control 
equipment used by the Army, as well 
as combat vehicles, cargo vehicles, and 
packing accessories for shipment and 
stores of such items. 

Redesign suggestions for Army Ord- 
nance equipment are forwarded to 
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To promote suggestions for time and material savings through redesign of ordnance 
equipment, Army’s Ordnance Department is circulating these booklets illustrating 


14 typical examples of “tremendous trifles” 
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PRODUCTION SUGGESTION REPORT 











Name of Company. Contract Number 
Contract Quantity 

Part Number Kind of Material 

Part Name 











Nature of Change Desired - 


Reagon for Change = 


2. Number parts produced to date, 





1. Production starting date on present part. 








3. Total remaining parts to be produced on present contract, 
4, Length of time to put change in production after receiving notice of approval. 








6. Rate of Production after change. 


5. Present Rate of Production, Per hour 





Per day 


Per week 








7. Amount tool changes involved, 





8. New Machine Tools required -- type and number 








9. Machine Tools released by change -- type and number 








10. Amount of material saved. 








1l. Change in Man Hours -- increase or decrease. 


Suggested by 
NOTE: Use additional sheets as may be necessary to give full information, 














Washington either by one of the 13 
Ordnance Procurement District Off- 
ces, by N.D.R.C. or National Inventors’ 
Council, or are addressed directly to 
Major General T. J. Hayes. These sug- 
gestions are then routed to the Pro- 
duction Service Branch, chief of which 
now is Brig.-General H. F. Safford. 

In this office the suggestions are im- 
mediately registered and assigned to 
one of the engineers in the conversion 
unit. Engineers on this staff are ex- 
perts on production processes and serve 
as liaison with the four branches re- 
quiring equipment—Artillery, Small 
Arms, Tank and Motor Transport, and 
Ammunition. 

If the liaison engineer finds the idea 
to be practical, hé studies it with the 
design engineers of the branch in 
charge of the original design. These 
men may see ways to improve ‘the ‘de- 
sign, and will carry out any further 
development work that may be required. 
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Sometimes they ask the company sub- 
mitting the suggestion to carry out 
further development work. If neces- 
sary, they order sample pieces for test- 
ing. 

Suggestions that are approved fall 
roughly into two classes: Those that 
are proposed by one manufacturer who 
can thus speed production or save ma- 
terials with the production equipment 
he has available, and those basic re- 
designs where materials and time saved 
and machines released are so important 
that it is desirable for all manufacturers 
to adopt the new design. The first class 
upon approval becomes an optional de- 
sign; the second class becomes a man- 
datory design change. 

The final step tiken by the Ordnance 
Department is to make necessary re- 
visions in the specifications and draw- 
ings, either by amendméiits to the speci- 
fications or by drawing up a complete 
new set. Then the contract field offices 





notify the manufacturer or manufac. 
turers of the part. 

If the suggestion is found impractical 
by the Ordnance Department, the con. 
tributor is immediately notified. The 
department is careful to explain the 
reasons why the suggestion is imprac- 
tical, and to make suggestions by which 
the idea may be improved. 

Many times the Ordnance Depart- 
ment has just finished research work on 
a similar suggestion, or already has 
considered the same suggestion. In 
such cases the decision will be reached 
in short time. Other redesigns may take 
months to test and approve, and may 
require a number of conferences be- 
tween engineers of the manufacturer 
and the Ordnance Department. 


Army Corps of Engineers 

The Army Corps of Engineers fol- 
lows a decentralized plan of procure- 
ment carried out through two separate 
divisions, the Supply Division and the 
Construction Division. The Procure- 
ment Branch of the Supply Division is 
responsible for the purchases of all en- 
gineer troop equipment. With the ex- 
ception of large volumes of purchases 
of specialized types of equipment, pro- 
curement of which is made through 
Headquarters of the Procurement 
Branch in Washington, all purchases by 
the Supply Division are made through 
its six Procurement District Offices. 

If the contracting officer to whom a 
redesign suggestion for a piece of troop 
equipment submitted is unable to ac- 
cept or reject it, he forwards the sub- 
mitted data to the Engineering and 
Development Branch of the Supply 
Division, Office of the Chief of Engi- 
neers, Washington, D. C. This branch, 
consisting of a staff of competent ex- 
perienced engineers, may be able to 
draw upon their own experiences to 
arrive at a decision. If not, the idea 
is placed in the hands of the Engineer 
Board at Fort Belvoir, Va. 

The Engineer Board is a compre- 
hensive organization of engineering 
officers which meets regularly. Through 
this board pass all new developments 
for the Corps of Engineers. A large 
staff of officers and civilians includes 
experts in all phases of design, produc- 
tion and combat engineering. Also at 
Fort Belvoir, most of the testing and 
the development work on basically new 
designs is done for the Corps of Engi- 
neers, 


Army Air Forces 
The Materiel Command AAF has the 
function of engineering and _procure- 
ment for the Army Air Forces and has 
an established procedure for the 
handling of any suggestions for the 
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redesign of Army Air Force equipment 
which may be proposed. 

This system utilizes existing organi- 
zation facilities of contractors to deter- 
mine the feasibility of suggestions and 
eliminate unsound ideas. An individual 
employee of a contractor submits his 
suggestion through channels existing 
in his own organization, and through 
these channels, his suggestion auto- 
matically will have the consideration 
of the Materiel Command representa- 
tive at the factory if such approval for 
redesign is required. 


Signal Corps Equipment 
Because of their complex nature and 
the stringent and peculiar characteris- 
tics required, most items of Signal 
Corps equipment are the result of care- 
ful development and are based on strict 
specifications which must under no con- 





Old Model- Weight 31 Lb. 


Typical of redesign suggestions sought by Navy Bureau of Ships is this balanced 
relay. Previous relay, left, weighed 31 Ib., was rated 5 amp. at 440 volts. New relay, 


ditions be altered without full authority 
and responsibility. 

The Signal Corps has facilities which 
are entirely adequate to handle design 
changes. All proposed changes involv- 
ing an existing contract should be sub- 
mitted to the Contracting Officer and 
may be forwarded by him to the proper 
Signal Corps Laboratory for approval. 
If the proposed change is sufficiently 
important it may be transmitted to the 
proper agency, as for example, the 
Product Engineering Section of the 
General Development Branch of the 
Signal Supply Service. In this section 
the services of a staff of engineers, 
familiar with the overall problems in- 
volved, are available to give proper 
consideration to the merits of the pro- 
posal. Authority also exists here to take 
whatever action may be necessary to 
put all useful changes promptly into 





New Design - Weight 6 Lb. 


right, weighs 6 lb., is rated 11 amp. at 440 volts 











Previous Primer Tube of Brass 














—_- ee 








New Stamped Steel Tube 








This redesign suggestion resulted in a saving of 29,500 tons of brass on orders of 
100,000,000 primer tubes. Tube formerly was machined from a 0.59-lb. brass tube. It 


now is stamped from steel, “U”d up and closed 
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effect, in accordance with the existing 
policy and practice of constant develop- 
ment of Signal Corps equipment. 

Only the Contracting Officer is au- 
thorized to allow changes in any con- 
tract. But the Contracting Officer will 
act only after approval of the proposed 
change by qualified engineers. 

If a proposed redesign clearly in- 
volves Signal Corps equipment pri- 
marily and is not made in connection 
with a particular contract, it should be 
sent directly to the Office of the Chief 
Signal Officer, Pentagon Building, 
Washington, D. C. Otherwise ideas and 
inventions should be sent to the Na- 
tional Inventor’s Council or the Na- 
tional Defense Council in Washington, 


D. C. 
The Quartermaster Corps 


The Quartermaster Corps headed by 
The Quartermaster General, Major 
General E. B. Gregory, as well as being 
the agency which feeds the Army, is 
the supply agency of the War Depart- 
ment for all items of clothing and equip- 
age. This vast task encompasses the 
design, procurement, storage and dis- 
tribution of clothing and equipage for 
all of the Army, including the Special 
Forces who are equipped to operate in 
all climates. In addition, the Army 
Specialist Corps, the WAAC’s and 
Nurses are supplied by the Quarter- 
master Corps. The items include such 
diverse products as field ranges, plastic 
bugles, waterproof inatch boxes and de- 
hydrated foods. 

Redesign suggestions for items of 
Quartermaster issue should be for- 
warded to the Office of The Quarter- 
master General, where all suggestions 
are carefully reviewed by technicians. 
If the ideas submitted appear of inter- 
est the work is followed up, samples are 
obtained and designs worked over until 
the best possible design has been de- 
veloped. 

Every attempt is made to sift and 
evaluate new suggestions and designs as 
rapidly as is consistent with careful 
analysis. When a suggestion is found 
to lack the necessary military value, 
the contributor is notified of the QMC 
decision, and reasons are given why the 
suggestion could not be used. Some of 
the common causes for rejection of 
ideas and suggestions are excessive 
weight, lack of real need, lack of 
strength, and—most important—the ex- 
cessive use of critical material. 


Navy Bureau of Ordnance 


The Navy Bureau of Ordnance, with 
functions roughly parallel to those of 
Army Ordnance Department, has just 
established a new program somewhat 
similar to the Army Ordnance program. 
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A Production Conversion Unit, includ- 
ing sheet metal specialists and design 
engineers, has been set up in the Bu- 
reau. Its duties are to (1) study all 
Ordnance drawings and specifications 
and to redesign cast, forged and screw 
machine parts whenever justified; (2) 
solicit concrete redesign suggestions 
from manufacturers and Navy person- 
nel; (3) promote the use of welding; 
(4) introduce design simplifications; 
and (5) recommend redesigned parts 
to the cognizant Procurement Section. 

Purchasing of Bureau of Ordnance 
items is centralized in Washington, and 
suggestions for design changes should 
be submitted to the Chief of the Bureau 
of Ordnance, Navy Department, Wash- 
ington, D. C. The nearest Office of In- 
spector of Naval Materials will render 
all local assistance that may be re- 
quired. 


Navy Bureau of Aeronautics 


All suggestions for changes in the 
design of Navy airplanes, or changes in 
the material or construction of any parts 
of the airplane or its equipment, 
should be addressed to the Chief of the 
Bureau of Aeronautics, Navy Depart- 
ment, Washington, D. C., via the local 
Inspector of Naval Aircraft. The local 
Inspector, in forwarding this corre- 
spondence, will comment on favorable 
or unfavorable aspects of the proposal. 
Estimates of any change in cost, weight, 
performance or delivery date should be 
submitted for consideration, as shown 
in the accompanying report form. 


Previous Brass or Zinc Cap 


~ 


Water protecting caps for use on projectiles was redesigned for Navy Bureau of 
Ordnance. The cap, which covers and protects delicate parts of projectile from water 


Upon receipt in the bureau, the cor- 
respondence is recorded, and for- 
warded direct to the unit most directly 
concerned, as determined by the subject 
matter, This unit becomes responsible 
for the circulation to all sections having 
cognizance over any features of the 
proposal, and for the preparation of 
the reply. This action is quite rapid, 
except in cases where tests or other 
action is required of agencies outside of 
the Bureau of Aeronautics. 

In these cases the originator of the 
suggestion is notified of the action being 
taken, and the probable length of time 
involved. 


Causes for Rejection 


Failure to meet requirements of 
standardization is the principal cause 
for rejection of redesign suggestions, 
and throws out many otherwise worthy 
new designs. 

Standardization and __ interchange- 
ability are the reasons why many tol- 
erances must be held so close, why this 
radius or that undercut must be “just 
so.” It may be the reason why two 
separate parts cannot be fabricated as 
a single unit, or why in changing from 
a casting to a stamping a flange thick- 
ness must remain unchanged. 

Many modifications, although minor, 
may call for entirely different servicing 
techniques, and may require extensive 
changes in the instruction manuals. If 
the improvement does not justify all this 
work, the suggestion will be rejected. 

Standardization is more important 


New Stee! Cap 





damage, was formerly made of brass, then of zinc. New steel cap is stamped with 


brazed lugs. Cap photographed at right was hand-made sample, not yet in production. 
Redesign will save 2,000 tons of brass a year and avoids forging and machining opera- 


tions. Cost of brass cap was 69 cents as against 35 cents for stamped steel cap 
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on small orders than on large orders, 
For instance, if the Corps of Engineers 
has only 100 machines of a certain type 
of road machinery out in the field. the 
problem of supplying spare parts is 
relatively much more difficult than that 
of supplying spare parts for Garand 
rifles. 

Another important cause for rejec- 
tion is that the materials, fabrication 
methods, or finishes selected for the 
redesign do not quite meet the require- 
ments, such as light weight, corrosion 
resistance, strength, resilience, abrasion- 
resistance, vibration dampening, or any 
one of a host of others. This does not 
mean that all redesigns utilizing less 
desirable materials will be rejected. 
Army is making many minor sacrifices 
to achieve savings in materials and pro- 
duction time. For instance, in switch- 
ing from aluminum to steel in floats, 
Corps of Engineers reports a definite 
disadvantage in greater weight and 
poorer corrosion resistance. 

On another part redesigned from alu- 
minum to steel the design originally 
submitted was too heavy, yet Army en- 
gineers thought that an additional ma- 
chining operation would reduce the 
weight to an amount only slightly 
heavier than the original aluminum 
part. Hence they ordered six sample 
parts, asking that an attempt be made 
to bring down the weight. 

Sometimes a simple substitution of 
material in one part may alter the per- 
formance of a complete assembly, and 
unless the performance is improved, 
the design change cannot be approved. 
An example of this was a suggestion to 
change from aluminum to scrap brass 
for a fuse part. The increase in weight 
of the brass fuse part would seriously 
affect the ballistics of the shell. 

Admittedly it is impossible for a de- 
sign engineer in a manufacturing plant 
to know all the requirements and func- 
tions of a part originally designed by 
Army or Navy engineers. Army and 
Navy both appreciate this fact. They 
encourage all suggestions because no 
matter how unimportant the suggestion 
may appear, it may initiate thinking 
which will lead to a functionally cor- 
rect solution to the problem which 
prompted the suggestion. 

Engineers look over the new idea 
carefully for some details that may be 
different and that may make the idea 
work. When the editor visited the Ord- 
nance Department he was shown some 
cartridge cases formed from copper- 
steel laminated sheets. “This is an old 
idea,” the ordnance engineer said, “but 
this,” he pointed to a detail, “is a little 
different from any we have previously 
tried. It may work, so we’re anxious to 
study it and see.” 
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LIGHT-WEIGHT SEXTANT IMPROVED BY 
PLASTICS AND DIE-CASTINGS 


Two years ago Link Aviation Devices, Inc., started 
work with radically new ideas on the design of a 
light, inexpensive bubble sextant for training pur- 
poses. The acceptance by the armed services of 
the training model was so gratifying that it was 
further developed into a precision navigation in- 





CORE PENT REINER “355 ery 


Cast knurled grip 


PRR tte 


A sextant js a navigation instrument used to measure angle of stars, planets, 
sun or moon, with the observed horizon. In a bubble sextant, a bubble serves 
as an artificial horizon. Observers sight a particular star and by turning the 
plastic drum move the reflecting mirror until the reflected star appears in the 
center of the bubble, which in turn is held in the center of the opening in the 
optical system. When these three elements are lined up the observer immedi- 
ately presses the trigger. This is repeated several successive times on the same 
star, giving several nearly superimposed pencil marks on the plastic drum. 
The drum is then removed and labeled with the name of the star and approxi- 
mate vernier reading, and the procedure is repeated on a different star with a 
clean drum. At the calculating table, each drum is replaced on the sextant and 
an accurate vernier reading is made of each star’s altitude by positioning the 
pencil at the average of the pencil marks. The drums can then be wiped clean. 
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strument. Good functional use of plastics, zinc 
alloy die-castings, and aluminum die-castings and 
sand castings resulted in a light-weight design. Two 
unique uses of plastics are the internally lighted 
translucent recording drum and the acrylic rod 
which “pipes” light to the vernier scale. 





Housing of sextant js a single aluminum 
casting, pattern of which is cored through- 
out to get the desired openings and difficult 
knurled grip with a minimum of machining. 
All five main holes are the same size. Type 
of aluminum used in 195-T6, heat-treated 
for maximum strength and minimum distor- 
tion. For rigidity and accuracy in machin- 
ing, three extra bars are cast between the 
sides and are removed after the final ma- 
chining operation. Casting is finished with 
fine morocco paint which covers up any pits 
or scratches. (Continued on next page) 
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Optical system for viewing the bub- 
ble consists of lens and tube assembly, 
bubble assembly and a flashlight bulb 
and window to light up the bubble at 
night time and day time, respectively. 
Lens and mirror assembly is 17ST alu- 
minum tubing. Top end is_ bored, 
threaded, and split both sides with 1/32- 
in. saw for friction fit on threads of 
sleeve. Sleeve which carries viewing lens 
is machined from 17ST aluminum bar 
stock, threads into tube. This sleeve is 
slit in four places. Sleeve and tube are 


Bubble assembly consists of two 
pieces of optical glass mounted on two 
lapped seats in the bubble chamber. 
Underside of upper glass is ground tu 
concave spherical form. Radius of cur- 
vature of the glass is the same as the 
focal length of the viewing lens, thus 
keeping bubble always in focus. Disk of 
white urea plastic is cemented to upper 
glass to act as light diffuser. Low vis- 
cosity fluid, required for minimum drag 
on bubble movement even at tempera- 
tures of —20 deg. F., is sealed in a 
chamber by soft lead seals under 
threaded brass rings. Stamped spring 
steel plate with middle strip raised fo1 
a finger hold is screwed onto the re- 
cessed end of the bubble chamber so 
that the chamber can be placed in the 
correct position. 
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Bubble 













black-nickel finished inside and _ out, 
and coated with dull lacquer. Lens is 
held in sleeve with common snap ring. 
Entire assembly is easily removable. 
Dowell screw locates it accurately. Mir- 
ror, first surface type, is cemented in 
place by a litharge mixture. 

Window at top of housing is punched 
from 1/32-in. cellulose acetate (Plasta- 
cele) and is held in machined recess by 
snap ring. Battery housing is 0.017- 
0.013-in. wall extruded aluminum can. 
A hole is cut in one end, and its outside 
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Trigger assembly 


Snap ring 
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Lens and tube assemb/y 


is knurled for tight friction fit in hous- 
ing. Open end is slit in two places to 
provide friction grip on the lamp holder 
cap. Cap is zine die-casting and is 
threaded to take bulb. Slightly modified 
standard rheostat in the other end of 
the can controls illumination of the 
bulb. Entire bulb and battery unit can 
easily be removed. 

Battery for the drum and scale also 
is housed in extruded aluminum can, in 
the bottom of which is mounted a stand- 
ard flashlight pushbutton switch. 


-—— Optical glass with 


concave sear 


y— Plastic disk for 
f light diffuser 


H 


S.AE. 72 brass bar stock —— 
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Recording drum is white urea plastic (Plaskon) with 
outer surfaces matted to take pencil marks. Drum is driven 
through toothed relief clutch on drum shaft, Halves of clutch 
are zinc alloy die-castings, held in mesh by conical spring in 
upper half. Clutch is only a safety feature to prevent spring- 
ing of vernier arm if it should be moved against either end of 
housing. Three pins on top half of clutch fit into holes in 
plastic drum. Two of the pins are 1%-in. dia., and are split 
and expanded for friction grip on drum. Center hole in drum 
has a notch which mates with a pin on the cap of the drum 
shaft; thus drum is mechanically constrained and indexed 
always to have the same relationship to vernier arm. 


Molded 
urea drum 
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Lucite rod 


Vernier arm, dliie- 
cast Qlurninum 


Pencil trigger 
mechanism 








Lead actuating 
arin 


Pencil trigger mechanism has square cold-drawn steel 
lead holder. Lead is held in place by clamping screw. Cam 
surface on lead holder rides on a pin in the bearing spider 
and lifts lead off the drum when it is retracted so as to elimi- 
nate excessive wear -on pencil. Trigger is operated by a 
squeezing motion of the thumb of the left hand holding the 
instrument. Spring-actuated plunger presses lead against 
drum with proper force. When trigger is actuated, the lead 
holder slides up and down, making a vertical line on the side 
of the plastic drum. Drawing above shows how lead holders 
can easily be removed from the instrument when it is de- 
sired to sharpen the pencil point. 


Methyl methacrylate = (Lucite) 
plastic rod carries light down to the 


—~ Bubble scale so that both drum and scale can 
assembly be lit by one bulb-battery unit, instead 

‘ of two. Lucite rod is molded to fit over 

Spring the end of the bulb. End of rod is flared 


Scale to spread light. Vernier arm is driven 
through gear train from drum shaft suc!) 
that large movement of drum creates 
small movement of vernier arm. Vernier 
arm is pivoted on stainless steel shaft 
operating in Oilite bushings pressed into 
housing. Vernier is 0.03l-in. 17ST alu- 
minum, punched and shaved to dimen- 
sion. Scale is %-in. 17ST aluminum. 
Vernier and scales are accurately en- 
graved, black anodized, and filled with 
white paint and wax. 

On end of vernier arm near pivot is 
mounted a split sector gear whici 
meshes with pinion on countershaft. On 
countershaft is another split gear. 
Countershaft is mounted in Oilite bear- 
ings in the main casting and the spider 
casting. Split gear on  countershaft 
meshes with a pinion cut on the drum 
shaft. This shaft rides in the vernier 
arm bushing, and is held in place by 
snap rings. All moving elements are 
protected by die-cast aluminum cover. 

Scale is only 45 deg. long, but is 
marked 90 deg. because star is seen by 
reflection. Index mirror is plate glass 
ground and polished. Mirror holder is 
zine alloy die-casting clamped to bush- 
ing of pivot arm. 


Vernier 


Cover 
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CRUSHER HAS RIGID CAST STEEL, WELDED MEMBERS 


Demands of Army and Navy for 
construction materials, such as 
crushed stone for airport run- 
ways, ammunition dumps, camps 
and roads, as well as ores for 
war production, have increased. 
At the same time supplies of 
blasting powder have decreased, 
making it desirable for crushers 
to handle larger pieces of rock. 
These trends have prompted re- 
search leading to improvements 
in design of crushing machinery. 
One important development is 
the redesign of Allis-Chalmers’ 
primary jaw crusher. Result is 
markedly increased capacities, 
reduced wear on the jaw plates, 
and simpler fabrication methods 
through welded construction. 
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In jaw crushers, rocks are crushed 
between upright jaw openings, one of 
which is fixed, the other a “swing” jaw. 
Advantage of large receiving opening 
makes size of material that can be han- 
dled the principal consideration in se- 
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lecting a jaw type unit as the primary 
crusher. Capacity of the jaw crusher is 


not as great as capacity of old styles. ’ 


{n the redesign, Allis-Chalmers length- 
ened the jaws by increasing dimension 
A, and since feed opening B was main- 


tained, angle of nip C was decreased. 
This change in angle reduced the ten- 
dency of the material to slip before be- 
ing nipped, and reduced wear on the 
jaw plates—an important factor when 
crushing abrasive materials. 
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Swing jaw in new design, being longer, has been made 
more rigid. A deeper cast section is now used and metal is 
placed where it is most effective. To strengthen a critical 
point at the top of the frame and bearings, the swing jaw 
shaft is machined to a shoulder on each end to serve as a 
brace. The shoulders extend outside of the frame bearings. A 
former difficulty of maintaining the jaw plate in position is 
rectified by addition of a removable toe piece at the end of the 
‘swing jaw. This acts as a clamping wedge, and is held in posi- 
tion by five through-bolts. 
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Welded steel frame of the Allis- 
Chalmers’ jaw crusher forms a stiff, 
rigid box, designed to resist the severe 
crushing stresses which are applied 
with considerable shock. Side frames 
are made of heavy steel plate with re- 
inforced heavy ribbing. Weld fillets can 

clearly be seen in the picture at right. 
End members are box-section steel cast- 
ings. These are placed between side 
members with vertical tongue and 
groove joints, held together by fitted 
bolts with jam nuts. Bearing blocks are 
cast steel, welded to side frame. Cast 
steel caps are clamped by only two 
bolts, also with jam nuts. Bearings for 
swing jaw shaft are parted at an angle 
to avoid shear stresses in the bolts when 
the swing jaw is under full crushing 
load. Automatic lubrication system 
lubricates all bearings of the machine 
independently. Proportioned oil supply 
is delivered at proper time intervals to 
all points of maximum pressure, with 
oil grooves where necessary to distribute 
the lubricant. 





Toggle seats 
‘able for 


Pitman is essentially a tension member, but because it has 
reciprocating movement, its weight should be kept to mini- 
mum. The new design accomplishes this in two ways: (1) A 
longer throw eccentric with long toggle plates permits short- 
ening the overall length of the pitman. (2) The pitman itself 
is cast as a skeleton member to provide necessary strength in 
tension, but with stiffness against over-turn thrust provided 
by deep webs. Pitman bearing has only four cap bolts. The 
cap itself is ribbed to properly distribute the load to the bolts, 
resulting in more even load distribution than was possible 
when using many cap bolts. Toggle block can be adjusted 
both vertically and horizontally. By using standard shims be- 
hind the toggle seats, the toggles, swing jaw, and pitman can 
always be maintained in parallel alignment. The type of slid- 
ing wedge that was used in earlier machines could not always 
be adjusted equally on both sides. 
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JACKETED ELBOW NOW WELDED; WEIGHT CUT 40 PERCENT 


Jacketed elbows for diesel engines 
formerly were steel castings and 
weighed 52 lb. Intricate core work 
necessary to get clean water passages 
frequently resulted in imperfections 
not apparent until machining the cast- 
ings. By redesigning them for arc- 
welded fabrication, these imperfections 
were eliminated and the weight was re- 
duced to 30 lb. The welded elbow also is 
stronger, easier to handle, and reduces 
shipping costs. 


Design was aimed to keep welding 
operations simple, says O. W. Fisher, 
chief engineer of L. O. Koven & 
Brother, Inc. Two flanges are flame-cut 
in pantograph machine. Two stamped 
halves of inner section are spot-welded, 
positioned in welding jig, and arc- 
welded. Bottom or irregular flange is 
welded to inner section in this jig, as 
are thermocouple connection and stay- 
buttons. Two halves of outer jacket are 
welded in positioner. Outer jacket is 
slipped over inner section and welded 
to inner section assembly. Top flange is 
then welded in place. Only finish ma- 
chining is on flange faces and counter- 
boring of bolt holes. 
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In 18 freight ears the U. S. Army 
can carry a portable metal landing field 
big enough to accommodate the largest 
and fastest combat planes, and can lay 
ijt down in a few days. Two soldiers at 
right are laying one of the 15-in. wide, 
10 ft. long steel planks from which the 
field is constructed. Each 10-ga. steel 
stamping has a row of bayonet hooks 
and slots along both sides. A plank is 
laid so that its hooks engage and lock 
in the slots of the adjoining plank. 
Joints are staggered. Two locking 
spring clips per plank are then inserted 
in slots back of the bayonet hooks. 
Holes 2°% in. dia. punched in the planks 
permit grass to grow through, effectively 
camouflaging the runway. Stampings 
are stiffened by two ribs running length- 
wise. All corners are well rounded to 
prevent injury to personnel or rubber 
tires. These metal mat runways can be 
laid on any field roughly leveled off by 
road machinery. Runway decking for 
an emergency runway 150 by 3,000 ft. 
would weigh about 1,200 tons. 








U. 8. Army Signal Corps 
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PNEUMATIC CONTROLS SPEED CARTRIDGE MACHINING 


As described by A. W. Lancaster, engineering department of E. Long, Ltd., Canada, in his paper which 
won first prize in the Compressed Air in Industry Contest sponsored by the Compressed Air Institute. 


Shortly after World War II 
started, a Canadian manufacturer de- 
cided to make special machines to per- 
form finish machining operations on 
cartridge cases. The machine selected 
was a hand-operated machine that had 
been designed during World War I. The 
long hand lever on top of the machine 
operated the chuck and at the same time 
located or ejected the cartridge cases. 
Production with this machine, accord- 
ing to the original advertising folder. 
was about 20 cartridge cases per hour 
for a particular size of case. Before 
placing this machine into new produc- 
tion, the manufacturers redesigned it in 
order to reduce operator fatigue and 
speed production. 





Im second design change, made 
early in 1941, the hand lever operating 
the chuck was completely eliminated. 
It is replaced by a dual control air 
valve placed conveniently on the front 
of the bed of the machine. This valve 
actuates the ejector or locator cylinder 
that formed part of the previous design, 
and also controls a second air cylinder 
added to the machine to operate the 
draw-in collet chuck. The chuck cylin- 
der is mounted on the end of the bar 
feed and simplifies mechanisms re- 
quired. The collet type chuck replaces 
the earlier 3-jaw chucking mechanism. 
Production with this machine now aver- 
ages about 100 cases per hour—a 500 
percent increase over the 20 case per 
hour production record of the hand 
operated machine designed in World 


War I. 
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Collet chuck replaces 
3-jaw chuck 













First major design change in the 
finishing machine consisted of substi- 
tuting an air-operated mechanism to 
locate and eject the cases. The long 
hand lever in this design works the 
chuck and actuates an air valve to 
operate the locating and ejecting cylin- 
der. Force required is greatly reduced. 
Design was further modernized by 
mounting the drive motor on the rear 
and driving the spindle through V 
belts. Bar feed crank has also been re- 
placed by pilot wheel. These changes 
reduced operator fatigue and speeded 
loading so that production was increased 
to 40 or 50 cases per hour—an increase 
of 100 to 150 percent over the previous 
hand-fed model. 
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In larger machines alse, semi- 
pneumatic operation has speeded pro- 
duction over hand-operated machines of 
World War I. In machine shown above, 
the Jonger cartridge cases being handled 
require that the headstock swing out 
toward the operator for loading and 
unloading of chuck. This motion was 
originally accomplished through bevel 
gearing. Swing motion is now produced 
by air cylinder shown in rear view at 
right. To prevent movement of head- 


Air cylinder 
swings headstock 
out for loading 


stock before cross slide tools are out 
of the way, a cam-operated interlocking 
valve has been placed between the con- 
trol valve and the operating cylinder. 
Interlocking valve is controlled by mo- 
tion of cross slide way from the work 
of facing and forming the base of the 
case. Control valve, shown on the bed 
at front of machine, can be opened be- 
fore the tools are clear. Headstock 
swings out the instant the tools are 
cleared and the interlocking valve is 


WOOD MATCHES STRATEGIC STEEL IN 





Wood Army office furniture that 
resembles metal equipment in its mod- 
em appearance uses no strategic mate- 
tials. Scientific “Victory” flat-top desk 
of Grays Harbor Chair Company is of 
fir plywood construction glued through- 
out with Laucks casein glue. Masonite 
top surface is glued to 5-ply plywood 
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desk top. Pedestal type wooden legs 
allow extra foot space for user. Design 
feature permits converting this desk 
into a typewriter desk by inserting a 
specially constructed wood-and-glue 
typewriter platform in place of either 
top drawer. Work tables and typewriter 
stands are of similar construction. 









Chucking 
cylinder 


opened, thus eliminating the delay that 
would exist with manual control. Opera- 
tions of locating the cases in the chuck. 
ejecting, and chucking are controlled 
by the valve on the headstock. These 
operations are air-operated also. 

In addition to the above machines a 
pneumatically actuated tapping ma- 
chine was designed. The only manual 
operations required in running it are 
loading, unloading and depressing the 
air valve pedals. 


OFFICE FURNITURE 





Olive-green finish on this plywood 
filing cabinet resembles modern metal 
cabinet. Wood cabinet is 5-ply fir ply- 
wood glued to wood frame, has plywood 


handles and dividers. Advantages of 
this plywood construction are light 
weight, high panel strength, and lower 
overall manufacturing cost. 
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American Blower Company 


Fig. 1—Variable-speed hydraulic coupling connecting the motor to a speed reducer for a mill drive. Cooler for the coupling oil is 


mounted on the far side of the unit 


A Simple Method for Calculating 
Hydraulic Coupling Performance 


ROBERT E. BRUCKNER 


An explanation of the principle of operation of the radial blade type 
coupling and the derivation of simple equations for calculating horse- 
power, slip and efficiency over the entire ranges of speeds, sizes an 
liquid gravities and viscosities. Examples are worked out step by step 


R. DIESEL’S last historical 
paper delivered in 1912 was 
greeted with a storm of criti- 
cism. An equally unfriendly reception 
was meted out to Dr. Foettinger. His 
“wild scheme” of combining a pump 
and a turbine into a single machine to 
form a fluid-coupling seemed only less 
fantastic than his claims for transmis- 
sion efficiencies up to 97 and 99 percent. 
No power machinery ever built even ap- 
proached such efficiencies, which were 
therefore considered mere optimism. 
Both the hydraulic coupling and the 
hydraulic torque-converter are the in- 
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ventions of Dr. Foettinger, developed 
when he was associated with the Vulcan- 
Werke in Hamburg. But during those 
first years of the present century and 
even as late as 20 years ago, his ideas 
were met almost everywhere with an 
indifferent tolerant amusement. But 15 
years after Dr. Diesel delivered his last 
great paper, Dr. Foettinger was able to 
rise in his place and forever lay to rest 


these bugaboos of opinion, with the 


unassailable weight of accomplished 
fact. 

The MS. “Vulcan,” launched in June 
1924 and fitted with hydraulic coup- 


lings between the engine and the pro- 
peller shaft, had completed 12,000 sea 
miles and 50 trial runs by November 
1924, without a single failure and with 
imperceptible wear. By the same No- 
vember seven additional ships, fitted 
with hydraulic couplings, totalling 20, 
000 s.h.p., had been placed on order 
with Vulcan-Werke. With each passing 
year, Dr. Foettinger could point to an 
even more imposing array of ocean- 
going ships with vortex-ring drives, in- 
cluding the formidable 50,000 s.h.p. bat- 
tle-cruiser “Ersatz Preussen.” In Fig. 1 
is shown a high-power marine coupling 
of this type, fitted with external axially 
sliding ring to empty the coupling, and 
thus disconnect either of a pair of en- 
gines. 

The efforts to acquaint American en- 
gineers with the unique advantages of 
this liquid-type coupling in the complete 
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jsolation of torsional vibrations, in auto- 
matic uncoupling of the load whenever 
the engine drops toward stalling speed, 
jn cumpactness and simplicity, have 
fnally aroused the widespread attention 
of automotive, railroad and Diesel engi- 
neering executives. New designs are be- 
ing developed, showing various com- 
binations of vortex-ring drives with and 
without supplementary gear drives. 
With the rapidly expanding use of the 
hydraulic coupling in railcars, trucks 
and buses, fan drives and certain spe- 
cial wartime uses, a simple method of 
predetermining the efficiency and the 
torque should be of timely interest and 
value. 

The purpose of this article is to pre- 
sent a simplified but theoretically cor- 
rect algebraic analysis which can read- 
ily be used by the engineer to predict 
the performance of hydraulic couplings 
of the usual radial-blade type, over the 
entire ranges of speeds and_ sizes, 



















































1 IP 





O O 

















Fig. 3—Typical high-power marine coupling of the Foettinger type fitted with external 
axial sliding rings to empty and thereby disconnect coupling 











American Blower Company 


Fig. 2—Constant-speed hydraulic coupling for driving the pump that supplies high- 


Pressure oil to operate this press 
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and liquid gravities and viscosities. 

Essentially, a vortex-ring hydraulic- 
coupling, variously known as a Foettin- 
ger, Lysholm-Smith, Sinclair or fluid- 
coupling, consists of a hollow doughnut, 
or torus-shaped pipe, containing within 
itself a similar smaller pipe. The two 
pipes are connected by radial blades, 
and are split in half along their circular 
axes. One half is connected to the driv- 
ing shaft and the other half to the load. 
The whole unit, therefore, comprises 
only two working parts, which are in- 
closed within a liquid-tight stationary 
casing. To simplify lubrication, a light 
oil is employed in most units as the 
driving liquid. 

A transverse section through such a 
double-pipe torus appears in Fig. 4. This 
section is at right angles to the circu- 
lar axes and parallel to the driving and 
load shafts. The slug of liquid in each 
half of the torus is being pushed out- 
ward by centrifugal force and if the load 
half is rotating slower than the engine 
half, the difference in centrifugal forces 
causes a rapid circulation, or vortex- 
motion, as indicated by the arrow V. 
This liquid velocity sometimes exceeds 
a mile a minute, with the load-half sta- 
tionary and the driving-half rotating at 
full speed. It should be noted that the 
vortex-ring or transverse circular liquid- 
flow between the radial blades, is at 
right. angles to, and entirely distinct 
from, the rotating motion of the liquid 
mass as a whole about the shaft axis. 

Power is transmitted through such a 
coupling in three ways: (1) through 
mechanical friction in the bearings; (2) 
through liquid-shearing _film-friction 
across the flat ring-shaped faces 2-3 and 
1-4, created by the rapid film shear 
action with relative rotation of the two 
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Fig. 4—Transverse cross-section of a double-pipe torus. The 
difference in tangential velocities at points 2 and 4, in a direction 
perpendicular to the plane of the paper, is a measure of the 


power transmitted by the coupling 


coupling-halves; (3) through the loss 
of kinetic energy caused by the differ- 
ence in the linear tangential liquid-ve- 
locity at point 2, at which the liquid 
leaves the driving or pump half, and the 
much lower tangential velocity at point 
4, at which the liquid leaves the load, 
or turbine, half. The first two effects, 
namely, mechanical friction and film 
shear, are negligible so that only the 
loss of kinetic energy need be calcu- 
lated. This loss in kinetic energy for 
one pound of liquid is measured by the 
difference in the tangential velocity of 
the circular motion about the shaft axis, 
as between point 2 at the pump exit 
and point 4 at the turbine exit. This loss 
in kinetic energy of the liquid is deliv- 
ered to the turbine half as driving effect 
on the load. 

Usually, the speeds are known, that 
is, the engine or motor r.p.m. and the 
load r.p.m., so the loss in kinetic energy 
is easily determined from the linear 
tangential velocity, as one-half the mass 
times the square of the velocity at each 
radial distance from the shaft axis. The 
actual horsepower is determined by mul- 
tiplying the loss in the kinetic energy 
per pound of liquid by the rate of cir- 
culation in pounds per second, about 
the vortex from point 2, past point 4 
and back again to point 2. This product 
is divided by the usual constant 550 to 
convert foot pounds per second to 
horsepower. Knowing the transmitted 
horsepower, it is easy to find the torque. 
And with hydraulic couplings of what- 
ever type, the engine or pump torque 
is always equal to the turbine or load 
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Fig. 5—Development of the vortex ring into a straightened pipe 
section, shows that the slugs of hydraulic liquid have a constant 
cross-sectional area in the horizontal planes. Circulation is 


caused by the difference in centrifugal forces 


torque, due to the absence of any sta- 
tionary reaction member in the liquid 
circuit. Since the engine and the load 
torques are necessarily always equal, 
the efficiency is in all cases merely the 
ratio of the load speed to the engine 
speed. 

Knowing the physical dimensions of 
the coupling, and the engine and load 
speeds, it becomes a simple matter to 
calculate the efficiency, and the loss in 
kinetic energy per pound of liquid cir- 
culating around the vortex path. The 
whole difficulty in arriving at a prac- 
tical, useful method of attack, is to de- 
termine the rate of circulation around 
the vortex, and hence the transmitted 
horsepower and the torque-capacity of 
the coupling. This rate of flow V around 
the vortex depends not only on the dif- 
ference of centrifugal forces exerted 
upon the slugs of liquid in the pump and 
in the turbine at any given instant, but 
also upon the frictional resistance to the 
rapid vortex flow, and upon critical fac- 
tors determining whether the flow is 
viscous or turbulent. 

The mode of variation of the friction- 
tactor f in the old formula for the flow 
of fluids in pipes, has been determined 
to be measured by a criterion K with 
such accuracy and over such a range 
as to make available a single universal 
formula for the flow of gases and liquids 
in pipes. This criterion K varies di- 


rectly with the diameter and roughness , 


of the pipe, with the velocity and gravity 
of the liquid, and inversely as the abso- 
lute viscosity. 

For convenience in the present practi- 


cal analysis, these results are presented 
in Fig. 6 in the form of log-log curves 
showing the relation between the fric- 
tion factor and criterion K, for the 
roughness generally characteristic of 
the machined or die-cast surfaces of 
commercial hydraulic couplings. These 
log-log curves have been extrapolated 
to cover the entire range of gravities and 
viscosities, and coupling sizes, and per- 
mit the ready estimate of the effects of 
a range in gravity from light oil to mer- 
cury, or a range in viscosity from water 
to heavy oil, with an accuracy ample for 
all practical purposes. 

To more readily determine the cen- 
trifugal forces causing the vortex circu- 
lation, it is only necessary to visualize 
the torus, or doughnut-shaped vortex 
ring as unwrapped, or unwound, into a 
straight pipe, and then straightened out 
into the shape of a rectangular slug 
such as shown in Fig. 5. Commercial 
hydraulic couplings are all designed to 
keep the cross area of the liquid-path 
constant, for uniform circulating ve- 
locity V. The radial widths B and D are, 
therefore, so related that B/D equals 
r./r,. Therefore the rectangular slug in 
Fig. 5 has a uniform area at each hori- 
zontal section. It is evident that the cen- 
trifugal force exerted by the liquid at 
point 2 is independent of the _ total 
weight of the liquid inside the casing 
and independent of the curved shape of 
the casing, being determined only by 
the mean radial depth r.-r, and by the 
mean cross-sectional area of the liquid 
path. Essentially, this is because pres- 
sure on a liquid is transmitted equally 
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in all directions, so that only the unbal- 
anced centrifugal pressure is exerted at 
point 2 on the exit face. 


Algebraic Analysis 


With these few initial visualizations, 
the algebraic analysis becomes almost 
obvious: The following symbols are 
used, the units employed being stated 
jn each case: 


N = revolutions per sec. of pump element. 

n = revolutions per sec. of turbine. 

F, = radially directed centrifugal force in 
pounds exerted by the slug of liquid 
in the pump. 

F, = radially directed centrifugal force in 
pounds, exerted by the slug of liquid 
in the turbine. 

d = density of liquid in lb. per cu, in.= 
0.032 Ib. per cu. in. for usual oil of 
specific gravity 0.875. 

s = specific gravity of liquid relative to 
water, approximately equal to 0.85 
to 0.95 for most oils. 

u = absolute viscosity of liquid in poises, 
= 0.01 for water at 68.4 deg. F., and 
0.15 to 10.0 for most oils. (For con- 
version of Saybolt or Redwood or 
Engler viscosities to poises, see 
Marks Handbook.) 

L = circuit length in ft. = length of 
roughly-circular median path through 
points 1, 2, 3 and 4 in Fig. 4. 

H = hydraulic head in feet of liquid, as 
used in formula V = +/2gH, wherein 
g is the gravity constant, 32.2. 


velocity of liquid vortex-circulation, 
or velocity of travel on above path 
of length Z, in ft. per sec. 


C.Gr = center of gravity of the liquid slug 


Up 


v: 


in pump or turbine, considered as a 
prismatic slug as in diagram, Fig. 5. 
Since the actual slug is torus-shaped, 
its C.Gr would lie in the centerline 
of the shaft. The C.Gr here meant 
is that of the equivalent prism, or 
very nearly at the distance frvtry 
from the shaft center line. 

linear velocity in ft. per sec. of C.Gr 
of pump slug, tangential to shaft 
rotation, hence at 90 deg. to the 
velocity V. 

linear velocity in ft. per sec. of C.Gr 
of turbine slug, tangential to shaft 
rotation, hence also at 90 deg. to 
velocity V. 

weight in pounds of the liquid slug 
in pump or turbine, having a volume 
of A (re — ry) cu. in. 

mean average area, sq. in. transverse 
to vortex circuit, or the area through 
which the liquid flows at velocity V. 
In most couplings, this transverse 
net flow-area is kept nearly constant 
at all points in the roughly-circular 
liquid-path. Thus A isin nearly every 
case equal to 27 X r2 X D or to 
2a Xr: X B sq. in., X 85 percent 
to deduct for blade thicknesses. 


f = friction factor in universal formula 


for flow in pipes, that is, H =f 
(L/D) (V2/2g). This factor f is 
found by calculating its criterion K 


De 


Lb. per 


K.E.= 
hp. = 
PD= 


Z= 


= (DVs)/(100 X u) and using the 
log-log curves of Fig. 6 to find f. 
To find K, from DVs/100u, use D 
inches measured from the coupling 
cross-section, see Fig. 4. Assume a 
value for V in ft. per sec., in order 
to find f, then check the value of V 
found from f against the assumed 
value, and repeat until the assumed 
and calculated values agree within 
about 5 percent. S is known from 
the liquid used, the figure 0.90 being 
sufficiently accurate for most oils. 
Knowing the operating temperature 
of the coupling and the Saybolt vis- 
cosity at any two temperatures, use 
a log-log straight-line relationship to 
to find the Saybolt viscosity at the 
coupling operating - temperature, 
hence the absolute viscosity u, which 
is approximately equal to 1.0 for 
some coupling oils at usual operating 
temperatures. 

radial width of vortex path at outer 
end in inches, see Fig. 4. 

radial width of vortex path at inner 
end in inches, see Fig. 4. 

criterion used to find f, see under f. 
sec.= Total pounds of liquid circu- 
lating around vortex in one second. 
kinetic energy, in ft. Ib. 

horsepower in English units. 

profile diameter of coupling, inches, 
see Fig. 4. 

turbulence friction factor by which 
calculated Ib. per sec. is multiplied, 
to allow for the curvature of the 
vortex liquid path and the chopping 
action of the blades at points 1 and 
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Fig. 6—Chart for determining the friction factor f after the value of K has been calculated 
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3 in Fig. 4; Z = 95 percent for vis- 
cous flow (K less than 0.12), down 
to 80 percent at high r.p.m. and high 
slip. 

Knowing the physical dimensions of 
the coupling, the characteristics d, s and 
u of the liquid used, the pump speed V 
and the percent slip [or the turbine 
speed n which equals NV x (100 percent 
minus the percent slip], the problem is 
to find the pump hp., the turbine hp., 
the transmitted torque, the relative ef- 
fects of any given change in dimensions, 
speed or slip or liquid density, or viscos- 
ity, the stall-torque, and similar factors. 

(1) Determine the rate of circulation 
around the vortex, impelled by the dif- 
ference between F, and F;. Since this 
flow is in a closed circuit, it is retarded 
only by frictional resistance. This fric- 
tional resistance is estimated by assum- 
ing a pipe of length LZ equal to the cir- 
cuit length, and of diameter D. Measure 
L in feet and D in inches. Next find the 
liquid velocity V giving a frictional head 
equal to the net impelling centrifugal 
head, as follows: 

(la) To find the net centrifugal force 
in pounds: 











(1b) To find the centrifugal head H 


in feet: 


1 1 
H =((F,—-F.) + AIX >Xq 
(lc) Assume a reasonable value of V, 
hence find criterion K and from log- 
log curves of Fig. 6 determine f. 
Knowing f, L, D, H, and 2g = 64.4, 
find V from universal pipe-flow for- 


mula: 
LX 12 Vy? 
pazit ia 
s( D ) (|) 
Use H ft., L ft., D in. and V ft./see. 
Repeat until the value of V so deter- 


mined, equals the assumed value within 
about 5 percent. 





(ld) The total pounds circulating per 
second, is then: 

Ib. per sec. = (V X 12) (A sq. in.) XdXZ 
where Z can be taken as 95 percent for 
viscous, to 80 percent for highly tur- 
bulent flow, as at high pump speed and 
high slip. 

(2) Knowing the lb. per sec., the im- 
pelling pump hp. is found from the 
drop in K.E., in the plane transverse to 
the shaft center line, between point 4 
in Fig. 4 measuring the K.E. received 



























































vt of | 


W 2 , 
F,—F,= ~~ hee X (v,? — ve) by the pump, and point 2 measuring 
—" the K.E. delivered by the pump, as fol- 
W ro lows: 
Oe a (N? — n’) : (Ib. /sec.) 
g (2a) Pump hp. = 64.4 < 550 
substituting bal “ei 
x N)— (5 — Xn n) | 
vp = 2x X one xX N ft./see K 
J (Ib. / sec.) 
9 2 8 — of od 
and 35 400 x 0.274 (N 2 n* Ti ) 
— r+ ./sec. (3) Turbine hp. = pump HP xX n/N 
2X 12 (4) Transmitted torque 
_ = W r(rs OD) pane ce = 87.5 X (pump hp./ N) 
ill g 6 = “— = 87.5 X (turbine hp./n), in lb.-ft. 
~) i 
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Fig. 7—Characteristics of vortex ring hydraulic coupling of all sizes. Torque vs. slip for 
any given r,/r;. Also torque vs. r:/r; for any given slip 


702 





Numerical Examples 


(1) Determine pump hp. of 36-in. PD Foet- 
tinger Coupling at 1,000 pump r.p.m. and 
900 turbine r.p.m., using a light oil for which 
s = 0.875, d = 0.032 and u = 1.0 at oper. 
ating temperature of 100 deg. F. Ratio 


ro/r, (see Fig. 4) is measured to be 2.7: 
(la) Known values: PD = 36 in.; ro = 167 
in.; 7: = 6.3 in.; vp = 100 ft. per sec.; », = 
90 ft. per sec.; N = 16.7 rev. per sec.; n = 
15.0 rev. per sec.; A = 181 sq. in. X 85 per- 
cent = 154 sq. in.; D = 1.75 in.; B= 45 
in.; s = 0.875; d = "032 lb. oe cu. in.; u= 


1.0 poises; L=25 ft W=A (rz — 7) 
= §1.5 lb. 
61.5 2x1 
(lb) F, —F, = 399 Xx a (10,000 — 
8,100) = 3,140 lb. 
31 
(lc) H = wri = 53 ft. 


154X .032 12 
(1d) Assume V = 80 ft. per sec., then K = 


DVs/100u = 1.22, hence from log-log 
curves of Fig. 4, f= 0.034, hence: 


sae 2.5% 12 
—— = .034(= 1.75 ) (a a 


whence V; = 76.5 ft. per sec. and K,= 
1.17, whence V2 = 76.3 ft. per sec. 

(le) Lb. per sec. = (76.312) X (A = 154 
sq. in.) X ( (d = 032) X (Z = 83 per- 
cent) = 3,800 Ib. per sec. 


3,800 


(1f) Pump hp. = 35 400 


x 0.274 x (167 


X 16.77) — (15? X 6) ) = 2,040 hp. 


(2) Determine stalling torque for same coup- 
ling and liquid as in Example (1); 





(2a) Known values: r2 = 16.7; rm: = 6.3; 
vp = 100 ft. per sec.; », = 0; N = 167: 
n=0; A = 154; D = 1.75; B= 45; 
8 s = 0.875; a= 0.032; u= 1.0; =25: 
= 51.5 lb. 
51.5 J at 
= 16,600 lb. 
16,600 
(2c) H = 7573032 x 12 ~ 279 ft. 
(2d) Assume V = 200 ft./sec., 
af DVs . 
= — = 7 g = 965: 
then K 1002 3.08 and f = .0265; 
then H = es = .0265 X 
5X 12 V2 
+ 75 GA 


whence V; = 199 ft. per sec., which is 
close enough to the assumed 200 ft. 
per sec. 

(2e) Lb. per sec. = (199 X 12) X 154 sq. in. 
x .032 X (Z = 80 percent) = 9.450 lb. 


per sec. 
9,450 
A) PB == 7 
(2f) Pump hp 35.400 * ° 74 
[(16.7? & 16.7?) — 0] = 5,750 ia 

, 790 X 87 

(2g) oes 

g) Stall torque ae 


= 30,400 Ib. ft. 

Note that the pump hp. at stall, or 
100 per cent slip, is only 5750 + 
2040, or roughly three times the pump 
hp. at 10 percent slip. Thus the hp. 
and torque are far from being propor 
tional to the slip, an assumption made 
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Fig. 8--Comparison between the calculated and actual performance of a hydraulic coupling over its entire range of torques and speeds 


in the straight-line log curves of 
coupling size and speed vs. hp. pub- 
lished in usual catalogs. However, 
these catalog simplified charts are ac- 
curate enough, as the relation is close 
to straight-line over the small cata- 
loged slip-range of 0 to 3 percent 
slip, the error being much less than 
the error due to viscosity change in the 
coupling-oil with small temperature 
changes. 


(3) Using mercury instead of light coupling- 


oil, determine the pump hp. of the 
same coupling as in Example (1) above, 
at 68 deg. F. 


(8a) Known values: = 13.6; d = 0.49; 
u = 0.015 poises; W = 154 (16.7 —6.3) 
X 0.49 = 785 lb. 
All other values as in Example (1). 

(3b) F, — F, = —_ x 24 (10,000 — 8,100) 

i hoe ee 

= 48,000 lb. 

(3c) H = £6,000 = 53 ft., same 


(154 x 49 x 12) 
as with the light coupling-oil used in 
Example (1). 

(3d) Assume V = 136 ft. per sec., then K = 
DVs/100u = 2150, f = 0.011, and H = 

(2.5 X 12) V2 
53 = = 
oo es 64.4 
Vi = 134 ft. per sec. 


(Be) Lb. per sec. = 134 X 12 X154 x 





whence 


0.49 x (Z = 83 percent) = 101,000 Ib. 
per sec. 
(3f) P hp. = 101,000 
) Pump hp 35 499 * 0-274 X 
December, 1942 





(16.72 x 16.72) — (15? 
= 54,000 hp. 

Note that the mercury is 14 times 
heavier and 70 times more fluid (less 
viscosity), than water but gives only 27 
times the hp. and torque. Nevertheless, 
the transmission of 54,000 hp. through 
a pump-and-turbine set only 36 in. in 
diameter is remarkable, even as a theo- 
retical possibility. However, mercury is 
never used, not only because of lubrica- 
tion difficulties, but because of difficulty 
due to erosion of steel blades at the mer- 
cury velocity of 134 ft. per sec., and the 
difficulty of dissipating the heat equiva- 
lent to the 5,400 hp. loss due to the 
specified 10 percent slip. 

It is interesting to note that the theo- 
retically derived, purely alegbraic 
analysis described, checks closely with 
practical test data. In Fig. 8 is sum- 
marized the comparison of calculated 
and actual performances of a hydraulic 
coupling over the entire ranges of 
torques and speeds. 

Film shear horsepower is the fluid- 
friction hp. due to sliding of the oil- 
films at the open end-areas of pump and 
turbine, hence is independent of the 
rate of vortex circulation, and depends 
only on the exposed end-areas, on the 
relative speed, or slip, and on the liquid 
absolute viscosity. However, this film- 
shear hp. is of the order of 1 percent or 
less of the hp. transmitted by the kinetic 
energy changes due to the rapid vortex 


X 6.3?) 


circulation. For example, the film shear 
hp. for the 36 in. PD coupling of Nu- 
merical Example (1) is only 5.5 hp., 
or 0.1 of 1 percent of the KE horse- 
power. 

The outlined method of calculating 
hydraulic couplings is _ theoretically 
rigorous, being derived algebraically 
from Newton’s fundamental law of mo- 
tion, F= ma, upon which all of the 
above equations are based, including 
the centrifugal head causing the vortex 
whirl, and the universal pipe formula. 
Practical modification is limited solely 
to friction factors which have been 
determined by various hydraulic labora- 
tories for the entire range of criterion 
K. The method presented should, there- 
fore, be expected to cover the entire 
range of types and sizes, pump and tur- 
bine speeds and slips, and liquid spe- 
cific-gravities and viscosities. The mar- 
gins of error to be expected in each case 
are only a fraction of the variation 
caused by the usual changes in operat- 
ing temperature of the coupling. 

Ordinarily, the published charts giv- 
ing the performance for slips from 0 to 
3 or 4 percent, for the usual coupling 
oils, are sufficient for all practical pur- 
poses. The general algebraic analysis 
should prove of particular value when 
dealing with unusual cases, high slips, 
stall-torques, and unusual liquids, for 
predicting the performance of any 
radial-blade coupling. 
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How to Determine WR 
By Running a Simple Test 


L. H. BERKLEY 
Electrical Engineer 


By means of simple tests and plotting the data obtained, the WR? of 
any driven machine can be determined accurately. Two test methods 


are explained in detail in this article and two typical examples are 


worked cut step by step. A short bibliography is also included. 


motors for heavy reversing drives 
and brakes, it is usually necessary to 
determine the moment of inertia of the 
connected load referred to the motor 
shaft. Calculation of the WR squared of 
the load may be done by two methods: 


[ THE application of synchronous 


1. MEASUREMENT. This consists of 
measuring each component of the sys- 
tem, calculating its inertia, and then 
applying a speed ratio factor to obtain 
the equivalent effect at the motor shaft. 
When the system consists of a great 
number of parts and involves gear trains 
and other transmissions, this method is 
rather difficult and time consuming. 


2. EXPERIMENTAL METHOD. This 
method is best applied where it is 
desired to remotorize old equipment 
since it requires the use of a motor to 
drive the load. All the calculations in 
the first method can be eliminated by 
running a simple test. It is the object 
of this article to describe the theory and 
performance of this test. 


THEORY. Consider a disk of moment 
of inertia, ], being rotated about its axis 
with constant angular velocity, w, doing 
no external work so that the only re- 
tarding torque is that due to friction, 
Ty. The negative work W, being duue 
by the friction torque 7, is then torque 
times angular rotation, or 


Wr = Trx@ (1) 
The negative power developed, being 
equal to work divided by time, is 


Pr = Wr/t (2) 
Combining Equations (1) and (2): 

Pr=Tr6/t (3) 
or 

Pr=Trw (4) 


Power = Torque x Angular Velocity 
Note that this equation is essentially 
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the same form as the familiar: 
ey 


HP = 5252 ©) 
Equation (4) may be transformed into: 
Tr = Pr/w (6) 


Now consider the motivating power re- 
moved so that the disk decelerates under 
the effect of the friction turque, Ty. The 
deceleration can be calculated from the 
relationship that torque equals moment 
of inertia / times deceleration a, or 





Tr =I¢ (7) 
Combining Equations (6) and (7), 
ED ew la (8) 
Ww 
i (9) 
w Xa 


Equation (9) states that P is the 
power required to keep a disk of mo- 
ment vt inertia 7 rotating at constant 



































Fig. 1—The work required to keep a 
disk rotating at constant speed is equal 
to that required to overcome friction and 
windage 


angular velocity w, and a is the rate of 
deceleration at the instant the power js 
cut off. 

If the friction torque is constant 
throughout the period of deceleration, 
the speed-time deceleration curve will be 
a straight line. However, if the friction 
torque changes with the speed, and it 
usually decreases somewhat as the speed 
decreases, the rate of deceleration wil] 
have to be taken immediately after the 
power is cut off, since Equation (8) js 
an expression for an instantaneous con- 
dition. 

The units of Equation (9) are in the 
absolute system, as follows: 


I = slug ft. squared 

P = ft.-lb. per sec. 

w = radians per sec. 

a = radians per sec, squared 


These units must be transformed into 
the practical system: 
1 slug (mass) = 32.16 lb. (weight) 


1 
, Le 


1 kw = 737.8 ft.-lb. per sec. 
1 r.p.m.= 2 7/60 radians per sec. 
1 r.p.m./sec. = 2 7/60 radians per sec.’ 
Applying these equivalents to Equa- 
tion (9): 
I 
32.3 


slug ft.® 


(Ib.-ft.2) = 


Pr (kw) X 737.8 i 
(r.p.m. X 2 r/6))(r.p.m./sec. X 2 7/69) 
and solving gives: 
I (lb.-ft.2) = 21.65 X 105 
r.p.m. X r.p.m./sec. 





(10) 





and 
I (slug ft.2) = 67.4 x 10° 
Pr (kw) 
r.p.m. X r.p.m./sec. 





Applications 
The following examples of the above 


formulas are presented to illustrate the 
method of calculation. 


EXAMPLE 1. The problem was to pur 
chase a replacement motor for a brass 
slab rolling mill. The rolls were driven 
by an old 250 hp., 600 r.p.m. motor 
through a double train of gears, the first 
of which carried a large flywheel. 10 
calculate the connected inertia load on 
the motor, a no-load test was run with: 
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out sending slabs through the mill; it 
gave the following data: 

Power input to motor = 16 kw 

Line current = 23 amp. 

Speed of motor = 600 r.p.m. 

Time for deceleration from 600 r.p.m. 
to rest after the power is cut off equalled 
10 min., 45 sec. The speed-time decelera- 
tion curve is shown in Fig. 2. From this 
curve. the rate of deceleration immedi- 
ately after the power is cut off equals 
1.39 r.p.m. per second. 

Consider the load of the motor in 
terms of an equivalent disk of moment 
of inertia, 7,, coupled to the shaft, as 
shown in Fig. 3, and let the inertia of 
the motor rotor equal Jy. The total 
friction torque, 7, against which the 
driving power, Py, must act is composed 
of two parts: 


1. The friction torque of the load 
due to the bearings, gear teeth, etc., 
which is represented by 7,. 

2. The friction torque of the motor 
caused b; the bearing friction and wind- 
age losses, which is represented by Ty. 
Core loss and /*R loss of the motor are 
not included in Ty since these become 
zero when the power is cut off and do 
not act as retarding forces during the 
deceleration period. 

Likewise, the total inertia ] consists 
of two parts, Jy, the inertia of the motor 
rotor, and /,, the effective inertia of the 
load at the motor shaft. Therefore: 

Tr= Tut T1 (13) 

P=Iyt+Is (14) 

Calculation of Pr: 


The power input to the motor, Py, 
during rotation at constant speed, con- 
sists of four parts: (1) resistance loss 
of motor, /’R; (2) core loss, CL; (3) 
bearing friction and windage loss, Py, 
required to overcome Ty; (4) the power 
output of the motor to the load, P:, 
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Fig. 2—From the deceleration curve, 
such as this one of a brass slab rolling 
mill, the negative acceleration can be 


determined 
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Fig. 3—Schematic diagram illustrating the equivalent moment of inertia 


required to overcome the friction of the 
load T,. 

The motivating power in Equation 
(11), Pr, acting to overcome the fric- 
tion torques, is therefore: 

Pr = Pu + Pi = Pin — PR — CL (15) 

From data given by the motor manu- 
facturer, these losses were approximated 
as follows: 


PR =3kw 
CL = 6 kw 
From Equation (15) 
Pr = 16-3-6 
= 7kw 


Applying Equation (11): 
I (lb.-ft.2) = 21.65 X 10 





Pr (kw) 
r.p.m. X r.p.m./sec. 
7 
-f¢+ 2) = gs -——— 
I (Ib.-ft.2) = 21.65 x 1 600 < 1.39 
= 18,200 lb.-ft? 


This is equal to the inertia of the load 

plus the inertia of the motor rotor. 

From the motor manufacturer we learn 

that the inertia of the rotor is 2,300 

lb.-ft.2. Therefore, from Equation (14) : 
I,=I-In 

18,200 — 2,300 

15,900 Ib.-ft., effective inertia of load 
at motor shaft 

495 slug ft. 


EXAMPLE 2. Another application of 
Equation (11) came in replacing a d.c. 
motor by an a.c. motor in a reversing, 
lapping machine drive. Such a drive 
required that the motor reverse 12-15 
times per minute, the motor driving a 
reversing rope pulley through a speed 
reducer. Because nothing was known of 
the gears in the reducer, the experi- 
mental methods had to be used to deter- 
mine the inertia load. 

A test was conducted on the lapping 
machine, made by running the original 
d.c. motor in one direction and then 
opening the circuit breaker to remove 
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Fig. 4—Deceleration curve obtained in a 
test on a lapping machine. Deceleration 
at moment motor switch is opened can 
be determined readily 


the power. The results were as follows: 


Line voltage = 230 volts 
Armature current = 2.52 amp. 


Field current = 0.34 amp. 

Speed of motor = 1,380r.p.m 

Time for motor to come to rest after 
power was cut off = 35 sec. From tlie 


speed-time deceleration curve. Fig. 4, 
the initial rate of deceleration is 86.1 
r.p.m. per sec. The motor was rated 
5 hp., 400 to 1,200 r.p.m. 
Calculation of P,: 
Power input to motor = VJ, + VI/+ 
Power dissipated = I42 Ra + VJr + CL 


+ Put Pi 
V_ = line voltage 
I, = armature current 
Ie = field current 
R, = armature resistance 
CL = core loss in motor 
Pw = friction and windage loss in motor 
P. = friction loss in load 


Since the power input to the motor 
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= 








must equal the power dissipated: 

VI, + VIr = Ta2Ra + VIr + CL 

+ Py + Pr 

VI>r cancels out and we have: 

VI, =I4*Ra+CL+ Pu t+ Pr (16) 

Equation (11) assumes that the re- 
tarding torque at constant speed opera- 
tion is equal to the retarding torque at 
the instant the power is cut off. As 
shown under Example 1, the friction or 
motivating power, P, equals the com- 
bined friction losses, Py + P,:, which 
remain and act as retarding forces after 
the power is cut off, but P; does not 
include the core loss, CL, or resistance 
loss 14°R,, which decrease to practically 
zero. Therefore: 
Pr = Put Pi = Via —14°Ra — CL (17) 

Since I, is small, 2.52 amp., 1,°R,4 will 
be small, probably about 5 watts, and 
can be neglected. If the value of the 
motor core loss at J; = 0.34 amp. and 
S = 1,380 r.p.m. were known, this 
value would be subtracted from V/,. 
Because we do not know the value of 
the core loss, we will neglect it and use 
P, = VI14. Since field current was low, 
full rheostat resistance in, and the speed 
high, the friction and windage loss will 
far exceed the core loss. Furthermore, 
neglecting to subtract the core loss 
makes P, larger, giving a larger and 
safer value of inertia, J. 

Pr = VI4 = 230 (2.52) 





= 580 watts 
Applying Equation (11): 
I = 21.65 x 1085 —_7? (watts) 
r.p.m. X r.p.m./ sec. 
580 
ae rR ee 
21.65 X 10 1,380 X 86.1 
= 10.5 lb.-ft.” 


From the motor manufacturer, 
Iu = 10.0 lb.-ft.2 


From Equation (14): 


It = ¥ —_ Iu 
= 10.5 — 10.0 
= 0.5 lb.-ft? 


From this test it can be concluded that 
the effective inertia of the rotating parts 
at the motor shaft was small compared 
to the inertia of the motor armature. 


Running the Tests 


In running tests to apply this method, 
it is advantageous to remember the 
following points. 

1. Where a gearshaft is involved as 
part of the motor load, the gears should 
be placed so that the speed of the driven 
member is a maximum. Although this 
condition may require a smaller num- 
ber of gears, and consequently less 
weight, it gives a maximum effective 
inertia at the motor shaft since inertia 
effect is proportional to the square of 
the speed. This is particularly applic- 
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able in finding the inertia load of a 
motor driving the headstock of a lathe. 
2. In a.c. magnetic starters, it is 
merely necessary to press the stop but- 
ton to cut off the power from the motor. 
However, in d.c. dynamic braking con- 
trollers, pressing the stop button ap- 
plies dynamic braking to the motor and 
stops the load in a time considerably 
shorter than the time required for a 
coasting stop. To avoid this, it is neces- 
sary to open the circuit breaker or dis- 
connect switch. Some controllers incor- 
porate a relay to apply braking even 
on voltage failure by putting the field 
across the armature. This should be 
checked before the test is run. 

3. On adjustable-speed motors the 
test should be run at the highest motor 
speed since at this speed the friction 
and windage loss is much greater than 
the core loss and neglecting the latter 
will not involve as great an error. This 
will give a more accurate value of the 


WR* load. 


Alternate Test Methods 


An alternate method of experimental 
determination of effective load inertia 
is useful when the a.c. driving motor 
is started either across-the-line or 
through an autotransformer, and when 
the inertia is large enough to make the 
period of acceleration accurately observ- 
able. To use this method, it is neces- 
sary to know five things: 

1. The full load motor torque; this 
can be calculated from the horsepower 
and speed rating. 

2. The motor starting torque in per- 
cent of full load torque. 

3. The motor pullout torque in per- 
cent of full load torque. 

4. The inertia of the motor rotor. 
Items 2, 3 and 4 are obtainable from 
the motor manufacturer. 

5. The period of acceleration of the 
motor on full voltage or on a constant 
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Fig. 5—From the starting and pullout 
torques, the curve of torque-speed start- 
ing characteristics can be drawn and the 
average starting torque determined 





reduced voltage tap; this can be accy. 
rately measured by means of a stop. 
watch. 

From the starting and pullout torques, 
the torque-speed starting characteristic 
of the motor can be drawn and the 
average torque during the starting 
period approximated. From the accel. 
eration test, the average acceleration 
during this period is determined and, 
using the T = Ja formula, J] can be 
calculated. For example, consider the 
brass mill of Example 1. From the man. 
ufacturer’s data and the acceleration 
test, the following data were available: 


1. Full load motor torque equals 
2.260 lb.-ft. 

2. Starting torque equals 110 percent 
full load torque. 

3. Pullout torque equals 250 percent 
full load torque. 

4. Inertia of the motor rotor equals 
2.300 lb.-ft.’ 

5. The period of acceleration on a 
70 percent voltage tap equals 25 sec. 
onds. 

First, construct the torque-speed 
curve, Fig. 5. From this curve, it can 
be seen that the average torque during 
the starting period is about 150 percent 
F.L.T. Since torque is proportional to 
voltage squared, the average torque 7, 
during the starting period on a 70 per- 
cent voltage tap is: 

Ts = (0.70)? x 1.50 x 2,260 





= 1,660 lb.-ft. 
Practical form of T = Ja formula is: 
T = WRX S 
308 X t 
where 
T = torque lb.-ft. 
WR? = inertia in lb.-ft.” 
S = speed in r.p.m. 
t = accelerating time in sec. 
WR: = 398—~<* 
=— 1.669 X 25 
WR? = 308 En 


= 21,300 lb.-ft.” 
This checks fairly well with the previ- 
ous answer of 18,200 lb.-ft.” 


Conclusion 


In writing this article the author has 
attempted only to describe a method 
for calculating the inertia of a rotating 
load and not to cover the entire field of 
WR’, its importance, and the other 
methods of calculation. Further discus 
sion of this subject can be found in the 
following references: (1) Propuct Ey- 
GINEERING, Oct. 1934—“The Significance 
of WR*’, John W. Harper. (2) Motor 
Fitness Manual (GED-1017)- General 
Electric Co., Schenectady, N. Y. (3) 
Electric Motors in Industry, Shoults, 


Rife & Johnson—John Wiley & Sons. 
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Lockheed Aircraft Corporation 


Original drawings are made on painted metal sheets. After completion, the drawings are reproduced photographically on materials 
coated with a light sensitive emulsion and are then cut into patterns and templates 


Photo-Template Processes 
That Lessen Drafting Work 


A survey of the various photographic and allied processes that have 
been developed for reproducing original drawings onto metal, wood 
or other materials that can be used for structural parts, drafting and 


shop templates, master layouts, tooling set-ups and locating fixtures. 


HOTOGRAPHIC methods and 

newly developed processes allied 

with photographic reproduction 
technique, whereby original scale draw- 
ings can be reproduced on aluminum, 
steel, wood, glass, plastics or other mate- 
rials as desired, are finding wide appli- 
cation in industries that formerly 
depended upon a lofting department to 
loft shapes and contours, or upon skilled 
mechanics to lay out and cut metal tem- 
plates and patterns. 

Several interesting applications have 
been developed. Reduced scale tool 
profile images, particularly for tiny 
tools, are made from accurate enlarged 
scale profile drawings by reducing the 
drawing to true size by using a camera 
and making a glass plate negative. A 
metal print is then obtained by contact 
printing from the glass negative. This 
metal print then serves as the master 
image to which the tool profile is to be 
matched. The print made on metal can 
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also serve as a comparison print on a 
standard profile projector. 

To make nameplates and_ scales 
photographically requires only regular 
copying and printing methods. Such 
photographic images may be protected 
by lacquers. 

Where symmetrical outline drawings 
are made on drawing paper that re- 
tains its size sufficiently well, template 
making is rapid and easy. Sensitized 
template material is placed in contact 
with the drawing and exposed through 
the drawing paper. The direct result 
is a mirror image of the drawing on 
the final template material. Positive 
images can be made by employing an 
intermediate glass plate negative. 

Photo-templates can be used to 
fabricate: 

1. Master tooling templates that are 
used for coordinating jigs, fixtures and 
checking tools. 

2. Flat templates for tool layouts. 


3. Drill templates for direct drilling 
of parts. 

4. Check templates for checking flat 
part development. 

5. Plaster patterns. Shrink scale tem- 
plate reproductions may be cut to con- 
tours and a series of these thin tem- 
plates set upright on their bottom 
edges, a designated space apart, and 
the spaces then filled with plaster to 
form the required contour. 

6. Contour templates for assembly 
jigs. 

7. To replace template layout work. 

8. Reproduction onto wood or steel 
for inexpensive jigs. 

9. Locating fixtures. 

10. Sheet metal parts made directly 
from the photo-template. 

In the aircraft industry, the photo- 
graphic method of reproducing lines 
from one material to another has done 
away with much of the conventional and 
time consuming lofting practice where, 
from blueprints supplied by the engin- 
eering department, the lofting depart- 
ment made accurate, full scale draw- 
ings of a part on metal, plywood, 
linoleum, paper-board or some other 
stiff material. 

After the lines were scribed into a 
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piece of material by the loftsman, a 
sheet of vellum paper was then placed 
over the scribed drawing and a pencil 
tracing made for subsequent blueprint 
making of various areas of the general 
drawing. After the completion of the 
general drawing on the loft floor, in- 
dividual patterns were hand drawn 
onto template materials such as steel 
and plywood. The template drawings 
were then cut out by machinists to 
form the finished patterns. Since many 
line points and offsets were stepped 
off by hand it was necessary to main- 
tain a close inspection and check of 
each step in the procedure in order to 
insure the accuracy of the pattern. 

Usually the loft lines were drawn for 
sections for mold line shapes only, 
clearances for adjacent parts of the 
structure either had to be laid out or 
calculated separately. To facilitate the 
work of the loftsman the loft lines often 
differed with the reference locations of 
the drawings. 

In contrast with this, aircraft manu- 
facturers today make accurate tem- 
plates from original engineering draw- 
ings by one of several methods known 
as the camera method, contact glass 
drawing plate, contact using X-ray 
luminescence, and metal negative. 

In the camera method, as commonly 
employed by aircraft manufacturers, 
the original engineering drawing is 
made using either pencil or ink, on an 
aluminum or steel plate which has 
been previously painted, sanded or 
pumiced to obtain a good drafting sur- 
face. The color of the paint is selected 
with a view to relieving eye strain on 
the draftsman. Squares are scribed on 
the prepared sheet to serve as refeér- 
ence lines so that should it later be 
necessary, scale reductions can be 
made or over-all dimensions of any of 
the reproductions can be rechecked. 

After the engineering drawing has 
been made on the metal sheet it is de- 
livered to the photo-template depart- 
ment. Here a photographic negative on 
a glass plate is made of the drawing. 
Glass plate is used because it, like 
metal does not change dimensionally 
with varying humidity conditions. 

The glass plate negative is next put 
back in the camera in the identical 
position it was in during its exposure 
to the image of the drawing. A piece 
of template steel coated with a sen- 
sitized emulsion transfer paper is then 
placed in the identical position pre- 
viously occupied by the drawing. The 
paper base of the transfer is then 
stripped away leaving a light sensitive 
emulsion on the metal. A lamp source 
behind the negative projects an image 
of the drawing onto the sensitized steel. 
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After exposure to the projected light, 
the sensitized steel is processed photo- 
graphically, thus obtaining a finished 
reproduction of the drawing on a sheet 
of template steel. The final template 
is made by cutting away the sheet of 
template steel along the lines of the 
drawing. 

As a check on the dimensional ac- 
curacy of the projected image before 
exposure, a red filter can be used to 
project on the steel plate an image 
which can be measured at critical 
points. At this time the camera adjust- 
ment can be corrected if necessary or 
intentional adjustments can then be 
made to obtain a reproduction to scale. 
An alternate check method in which 
higher visibility obtains is to do the 
projecting without a filter, and focus 
and measure the image on an unsen- 
sitized sheet of white lacquered tem- 
plate material instead of on the sensi- 
tized sheet. 

For experimental parts, reproduc- 
tions of the original drawing can be 
made onto a structural material, since 
the sensitized transfer paper can be 
laminated onto aluminum, plywood and 
other materials. When the drawing is 
reproduced on the required material, 
the processed sheet can be cut up to 
part size and fabricated in advance of 
tooling fixtures and template. This ap- 
plies to tests, mockups, and new ships. 

Drill jigs can be made by coating ply- 
wood or other suitable material with 
sensitized transfer paper and _ photo- 
graphing thereon an image from a glass 
plate negative. After the master holes 
are drilled they are generally bushed to 
form the finished jig. 

Photo-templates can be reproduced 
in a reduced scale to facilitate the 
building of small scale models for test- 
ing in wind tunnels. To accomplish this 
the camera is adjusted to reproduce 
the drawing in some small scale rather 
than to full scale as used for the pro- 
duction of templates. Scaling is also 
often done to allow for shrinkage or 
bending of the production materials. 
Accurately scribed reference squares 
are invaluable in these scaling opera- 
tions. 


Contact Glass Drawing Plate 


A simple and accurate form of re- 
production is contact printing. In this 
method the engineering drawing, in 
either ink or pencil, is made on a 
translucent or transparent material 
such as glass, that has a surface coated 
with a prepared lacquer. The lacquered 
surface is sanded and pumiced to ob- 
tain a suitable drafting surface. After 
the drawing is completed it is placed 


in contact with template materia! sep. 
sitized with a transfer paper, then ex. 
posed and processed photographically, 
The resulting print is then cut out and 
used as a finished template. 

Templates so formed are mirror 
images of the original drawing, which 
when turned over and looked at from 
the back represent a true right image 
reproduction. For many jigs and out- 
line templates such reproductions are 
entirely satisfactory. 

When information such as center 
marks and written directions are 
needed on the template, a photographic 
glass plate is placed in contact with the 
glass drawing plate, and after exposure 
and processing a negative image on 
glass is obtained. This glass negative 
is in turn placed in contact with mate. 
rials having a sensitized surface upon 
which true right image reproductions 
are photographed. In this manner all of 
the information on the original draw. 
ing is retained. 

Simplicity, accuracy, and low capital 
investment are the advantages of this 
method. The disadvantages are in- 
ability to obtain scaled reproductions 
and the danger of breaking the glass 
drawing. 


Contact Using X-Ray 


Luminescence 


This method has the simplicity and 
accuracy of contact printing; in addi- 
tion there is no danger of breaking the 
original drawings. 

This process makes use of the prop- 
erties of some materials to become 
luminescent and to glow when exposed 
to X-rays. Some of these materials con- 
tinue to glow for a period of time after 
the X-ray excitation has been stopped. 
Such an “after glow” material is avail- 
able in the form of a luminescent 
lacquer, which can be applied by spray: 
ing to surfaces of metal, wood, or other 
material. Original drawings are made 
in either pencil or ink, on a surface 
coated with the X-ray phosphorescent 
lacquer. 

To make a contact print a drawing 
made on a surface treated with the 
after glow lacquer is exposed to X-rays 
for a few seconds, and the X-ray is 
shut off. Any material sensitized with 
an emulsion by transfer or a photo 
graphic glass plate is then brought 
into contact with the glowing drawing 
and allowed to remain for several min- 
utes. The glow of the lacquer exposes 
the photographic emulsion. The pencil 
or ink lines on the drawing mask the 
glow and prevent exposure at those 
points. After exposure when the photo- 
graphic material is processed a nega 
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tive image of the drawing is obtained. 

If mirror images are sufficient, the 
negative reproductions can be treated 
as finished templates. If positive right 
images are desired and a glass plate 
negative was made, right images are 
obtained by contact printing from the 
negative with the use of visible light. 


Metal Negative 


An adaptation of the X-ray phos- 
phorescent method has been developed 
for making positive right images with- 
out using glass plates. In this process 
a sheet of metal is coated with a phos- 
phorescent lacquer, after which sensi- 
tied transfer paper is then laminated 
onto the phosphorescent lacquered sur- 
face; the result is a phosphorescent 
lacquered surface covered with a photo- 
graphic emulsion. 

The original drawing is made on 
another sheet or surface that has been 
coated with the X-ray glowable lacquer. 
After this original drawing has been 
excited with X-rays, and while it is 
still glowing, it is placed in contact 
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with the metal negative and the glow 
exposes the sensitized transfer paper 
on the metal negative. After processing 
photographically, the result is a nega- 
tive photographic image overlying a 
glowable lacquer coating. This is the 
finished metal negative. 

To obtain positive right images on 
template sheets, the metal negative is 
made to glow by X-ray exposure, and 
then placed in contact with a material 
sensitized with transfer paper for sev- 
eral minutes while the exposure is 
made by the glowing metal negative. 
The photo-sensitized materials so ex- 
posed are then processed photographic- 
ally. 


Choice of Method 


The camera method permits scale 
models, but requires, re-checking to in- 
sure accuracy and necessitates a con- 
siderable capital investment. The use 
of glass for the original drawing is gen- 
erally “out” except for easily made 
drawings. The X-ray contact methods 
require little capital investment, assure 





Glenn L. Martin Company 


Assembling drill jig blocks on a photo template 


extreme accuracy on one to one repro- 
ductions, but do not permit scaling. 

If much scale work is done, partic- 
ularly where very accurate scaling is 
needed, the capital outlay on a pre- 
cision camera is well warranted. With 
such equipment both accurate scale 
and full size reproductions can be made. 

If all reproductions are full size, 
the X-ray contact method by itself is 
the logical choice. 

For conditions where there is a need 
for extreme accuracy for full scale re- 
productions, but where some slight vari- 
ation for scale sizes can be tolerated, 
a combination of the camera and X-ray 
contact methods has many advantages. 
The X-ray contact method is fast and 
accurate, and a less expensive camera 
can be used for scale reproductions. 


Editor’s Note—The editorial staff of 
Propuct ENGINEERING appreciate the 
valuable cooperation extended them by 
The Eastman Kodak Company, The 
Lockheed Aircraft Corporation and The 
Glenn L. Martin Company, in the prep- 
aration of this article. 
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Torsional Rod Springs 
And How They are Designed 


H. E. SIMI 
Chief Engineer, Twin Coach Company 


Torsional rod springs with properly designed suspensions have 


several important advantages over leaf springs. Though less compact 


than helical coiled springs, which also depend on twist and torsion, 


design of torsional rod springs has proved to be comparatively simple, 


as shown by examples of design and selection from a small numker 


of standard sizes. 


RIVEN by difficulties in both the 
design and fabrication of mo- 
tor coaches with leaf springs 

that were invariably too high or too 
low, too light or too stiff, torsion rod 
spring suspensions of the type described 
below were first tried out four years 
ago. In the intervening time they have 
proved to be one of the most satisfac- 
tory design changes ever made on Twin 
Coaches. Simplicity of design and ease 
of adjustment of torsion rods have 
made it possible to reduce the number 
of stocked spring sizes from 40 to 8 
and spring troubles have virtually dis- 
appeared. 

Saving of high grade alloy steel is 
not the least of the advantages ob- 
tained in the use of torsion rod springs. 
At present this is of considerable im- 
portance to the war effort but it also ‘is 
important from the standpoint of econ- 
omy. On a 40-passenger coach, for ex- 
ample, only 250 lb. of spring steel rod 
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Fig. 1—Torsion rod suspension for front axle. Flattened ends 
of the rod furnish grips for applying twist 


is required as compared with 750 to 
800 lb. in leaf springs. While the over- 
all weight of the rod suspension is only 
about 50 lb. less than for leaf springs, 
it is of further importance that the 
weight has been almost entirely trans- 
ferred from unsprung to sprung weight. 
Weight of individual rods varies from 
39 to 95 pounds. 

Not only is high grade chrome vana- 
dium steel saved but more recent ex- 
perience in the use of these springs 
has shown that a slightly lower grade 
alloy increased the life of the rods 
many fold. Since changing over to the 
new material there has not been a sin- 
gle failure although some have been 
run over 100,000 miles. While the theo- 
retical strength of the new steel is 
somewhat less, it is still more than 
double the maximum allowable fibre 
stress of 85,000 lb. per sq.in., to which 
the rod springs are designed. 

The accompanying photographs show 





the simplicity of design. Fig. 1 shows 
the torsion rod suspension of the front 
axle of a Twin Coach. The torsion rod 
is upset on each end and flattened to 
make a simple grip in a socket of the 
suspension lever. Fig. 2 shows the fixed 
end of the torsion rod held in place by 
a small bolt. A larger bolt is employed 
for adjustment. The center of the rod 
is supported by the bracket shown in 
Fig. 3. This is a loose support intended 
primarily to prevent vibration. The 
rubber hose sleeve is clamped at both 
ends and prevents wear or scratches on 
the rod and any accumulation of mois 
ture. This sleeve turns inside a rubber 
bushing, not shown. 

The advantages gained in making 
the change to the “Gravity Spring,” a 
name by which it is frequently known, 
were not confined to design and fabri- 
cating considerations. Improved riding 
quality of buses is noted by all opera- 
tors and many riders of buses so 
equipped. Probably the principal rea- 
sons for their present limited applica- 
tions are lack of compactness of design 
because of rod length, delay in develop. 
ment of an attractive or advantageous 
design of suspension, and the prejudice 
of long experience with leaf springs. 

Coaches are now easily leveled and 
any lateral variation in weight distribu- 


Fig. 2—The fixed end of the torsion rod is held in place by ¢ 
small bolt. Spring adjustment is made also by a bolt 
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tion is wiped out by adjustment of rod 
torsion. Adjustments are also edsy to 
make in operators’ garages to suit load 
conditions. Noise of squeaking leaf 
springs is, of course, eliminated and 
lubrication is required only in the 
shackles. 

Another advantage is that when 
shock absorbers are called for they 
need be of comparatively small size. 
Since there is practically no frictional 
resistance in spring operation, friction 
bearings are generally preferred in the 
shackles for their slight snubbing ac- 
tion, instead of ball bearings. Due to 
the addition of lateral and angular 
cushioning of axle movements, there is 
a decided reduction in skidding tend- 
encies. Stresses due to brake reaction 
are not taken by torsion rods. 

An important feature of this par- 
ticular torsion rod spring design is 
the linkage suspension by which spring 
resistance and deflection per unit in- 
crement of load vary with increase in 
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low frequency, gives a soft ride. At ex- 
treme loads the effective torque arm is 
shortened so that a much greater in- 
crease in load is required to produce 
the same deflection or, in other words, 
the deflection for a given increase in 
load is greatly decreased. Thus, while 
the load carried by the spring is great, 


the energy stored in the spring is far 
less than it would be in a leaf spring 
giving an equally soft ride. 

In order for a leaf spring to give 
the same soft ride and yet be able to 
carry loads up to 11,000 lb. it would 
be necessary to have a vertical axle 
travel of 14 to 18 in., which compares 
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Fig. 3—Rod center support prevents vi- 
bration. A rubber hose sleeve protects 
the rod 


load. With directly applied loads all 
springs deflect equal distances for given 
increases in load, as shown by the 
straight lines in Fig. 4. With the link- 
age type of torsion rod suspension, the 
curved line shows typical axle move- 
ment at various stages of loading. The 
coach on which this spring is used puts 
a static load varying from about 2,000 
to 4,000 on each front spring but will 
carry impact loads up to about 5 tons. 

Within the normal operating range 
the axle travel for a given increase in 
load is high as compared with the ordi- 
nary leaf spring. This, coupled with 
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Fig. 4—Torsional spring load curve compared with straight line relations of two leaf 


springs 
































Fig. 5—Design layout for torsion rod spring suspension is used in plotting torsional 


spring load curves 
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with only 7 in. with the torsion rod 
spring. If a leaf spring were designed 
for a 7-in. axle travel and for loads up 
to 5 tons the spring action would be 
much stiffer and the riding quality 
greatly depreciated. The two straight 
lines in Fig. 4 compare leaf springs and 
torsion rod springs with reference to 
load and deflection. 


Torsion Spring Design 


The design of a torsion spring sus- 
pension starts with a simplified draw- 
ing of the suspension such as Fig. 5 in 
which A is the center of the shackle 
between the axle and link, B is the cen- 
ter of the shackle between the link and 
the spring torque arm, and C is the 
center of the torsion rod. This drawing 
shows the desired limiting axle posi- 
tions for a 90 deg. travel of the torque 
lever arm, which gives a 7-in. travel 
of the axle. 

Characteristic curves for spring re- 
sistance, such as that in Fig. 4, are 
developed graphically by laying off 
torque lever arm and link center lines 
for Y%-in. intervals in the range of 
travel of the axle relative to the chas- 
sis. The load for each position of the 
axle is determined from the torque 
equation: 


D'G 
583.6 L 
T = torque per degree twist, in.-lb. 
D = dia. of shaft, in. 
G = torsion modulus of elasticity 
L = length of shaft in torsion, in. 


Tm 


Multiplying T by the angle of twist. 
determined graphically, and dividing it 
by the length of the torque arm gives 
the load for any position. Thus the 
torque for a 90-deg. twist in a 1%s-in. 
dia. rod 120 in. long, at the end of a 
5-in. suspension lever is: 

(1 3/16) X 11,099,090 99 
583.6X120 £5 
= 5,620 Ib. 


The vertical reaction is determined 
by vector analysis, as shown in Fig. 6. 
The line be is drawn parallel to the 
suspension lever in the position B,C in 
Fig. 5. The line 7;, representing a 
force of 5,620 lb. at the end of the 5-in. 
lever, is drawn perpendicular to bc, 
using any desired scale. Line S is 
drawn from a parallel to the shackle 
link center line A,B,. This establishes 
the point 6. A vertical line from 5b, 
intersecting a horizontal line from a, 
represents the vertical force of 10,850 
lb., which tends to bring on the tor- 
sional reaction. This value is shown 
on the curve in Fig. 4, corresponding 
to 3% in. axle travel. When the pro- 
cedure is repeated for all 1-in. points 
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on the axle travel, a curve such as that 
in Fig. 4 can be plotted. 

In order to determine dimensions of 
torsion rods of various strengths the 
torque formula is used in conjunction 
with the formula for working stress: 


ga Mt _ mtxi6 _ TX16 
= ie Ds a DS 
where Mt = torsional moment 


Zp = section modulus 
Substituting for T at 90 deg. twist: 
90X DXG X 16 


D 
ada 536Le  ~ 2040,000 — 





Assuming an allowable stress of 85,000 
lb. per sq. in. and a torque of 28,100 
in. lb. (5 X 5,620): 
D/L = 85,000/8,640,000 = 0,00984 
90 D* X 11,000,000 





Torque 28,100 = 
583.6 L 
or D*/L = 28,100/1,696,000 = 0.01657 
Dividing this equation by D/L = 0.00984 
gives D* = 1.684 and D = 1.190 in. dia. 
L = 1.190/0.00984 = 120.9 in. 


These dimensions approximate the 
smallest employed on motor coaches. 
If a torsion rod were required to sup- 
port a load of 12,000 lb. with a 90-deg. 
twist, the D/L ratio would remain the 
same. 

D*/L = 60,000/1,696,000 = 0.0354 
D3= 3.60 
D = 1.58 in. dia. (Make 13) 
L = 155.7 in. (Effective length) 


Spring Selection 


Using a set of curves for the 8 tor- 
sion rods used by Twin Coach, it is 
possible to select the rod best suited to 
load conditions. As an example of 









V>/0,850 /b. 

















Fig. 6—Vector analysis of vertical reac- 
tions on the axle 





spring selection, a coach weighing 15,. 
400 lb. empty is assumed and loads on 
front springs computed. 


SPRING LOADING DATA 








Total | Percent 
Weight | Front 
| 





15,400 | 32.1 
21,345 | 34.6 
24,320 | 40 


Empty Coach.......... 
Seated Load........... 
14 Seated Load......... 





UNSPRUNG WEIGHT 


PMR Sb oice hte as scx Bee a. 
SPRUNG WEIGHT WITH SEATED 
LOAD 
Front.............(21,345 XK 34.6) — 1,527 


= 5,863 lb. (2,931.5 lb. per spring) 





For best riding conditions it is as- 
sumed that the position of the axle 
with a seated load should be between 
0 and \% in. travel of the axle from the 
horizontal position of the linkage lever. 
The rod whose loading curve is shown 
in Fig. 4 meets this condition. 

Empty and 1% seated load positions 
of the axle can be determined by locat- 
ing the points on this curve which cor- 
respond to the sprung weights for these 
loadings. These points show the axle 
travel from the horizontal position of 
the linkage lever under static condi- 
tions. 

The flexibility rating of the torsion 
spring for any position of the axle is 
found by locating points one inch each 
side of the selected position and deter- 
mining the average load per inch de- 
flection in this 2-in. range. For ex- 
ample, the weight on one front spring 
for a seated load is 2,931.5 lb. This 
point on the spring resistance curve 
corresponds to an axle travel of 0.3 in. 
Loads 1 in. either way from this point 
are 3,650 and 2,400 lb. Load required 
to produce the 2-in. axle travel is 3,650 
— 2,400 = 1,250 lb. Therefore, 625 lb. 
per in. is the flexibility rating. 

At 11% seated load, with 40 percent 
of the load on the front springs, the 
axle travel for 4,100 Ib. load is 1.75 in. 
Loads 1 in. each way from this point 
are 5,800 and 3,200. Half their differ- 
ence is 1,300 lb., the flexibility rating. 
This compares with 1,500 lb. flexibility 
rating for the whole load range of a 
leaf spring having a total axle travel 
of 7 in., the same as the torsion rod 
spring. 

While these springs are applied to 
motor coach suspension, they can be 
employed on any type of vehicle or for 
other uses. The design principles given 
here are for general application to tor- 
sion rods and to suspensions of the type 
illustrated. 
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auses and Cures 





Compound stresses 





caused failure of 
stud 

















Deflection of 
stud under load 
shown dotted 





FIG.1 





Fi i caused by tension on 
aa See stud and stud flexure 


Clearance 





Spherical washer 
e/iminates bend- 


ing of stud 
FIG.2 











Aluminum cylinder, 





Cracks sometimes-/ 
found at ears after 
fest runs 

















An eceentrically loaded bracket 
was attached to a narrow face by a 
single row of highly stressed studs. 
Space restrictions prohibited a better 
mounting. The studs failed in service. 
Apparently deflection of the bracket, 
as shown in Fig. 1, was imposing an 
eccentric loading on the studs them- 
selves, thus producing flexural tensile 
stress in addition to direct tensile stress. 


Positioning of lighting is an im- 
portant design consideration. This re- 
flex-ty pe water gage in the cab of a loco- 
motive is a good example, taken from 
the Thirtieth Annual Report of the Di- 
rector of Bureau of Locomotive Inspec- 
tion. The gage is illuminated by a lamp 
in the cage to the right of the gage. 
Improperly positioned light (left) made 
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This condition was relieved as shown in 
Fig. 2 by substituting a spherical washer 
and nut for the standard nut previously 
used. Center of curvature of the spheri- 
cal seats lies on the mounting surface 
of the bracket. No stress couple can be 
transmitted through this seat to the 
nut, hence the only force transmitted to 
the stud imposes a straight tensile 
stress on the stud. 





the gage so hard to read that water in 
the locomotive frequently dropped to 
dangerous levels. Finally two fusible 
drop plugs functioned making it neces- 
sary for the engineman to draw the fire 
and have the locomotive towed to a ter- 
minal. Following this the light was 
raised to correct position (right) by 
bending the bracket. 


Flanges on aluminum cylinders 
for a new small, light-weight engine 
were sometimes found to be cracked 
after test runs. To keep weight to 
minimum flange had been made _ too 
thin and was improperly ribbed. Also, 
the gasket was too thick, permitting 
distortion of flange near bolt holes. By 
using a thin gasket and by strength- 
ening flange the trouble was cured. 


PNEUMATIC LIFE-RAFTS for crews of 
fighter airplanes which have been shot 
down into the sea are colored yellow so 
that they can easily be spotted by rescue 
planes. However, pilots who have spent 
many hours afloat in the Pacific Ocean 
reported that sharks often were at- 
tracted to the light-colored rafts and 
became altogether too friendly. Cure: 
bottom of raft is now colored dark blue; 
top remains yellow. 


BLOWERS FOR COOLING air-cooled en 
gines in submerged applications in air- 
craft must be light in weight, yet 
capable of long operation. In one case 
a blower weighing only 3 lb. was de- 
signed for a 100-hp. engine. However, 
it was too light to stand up under con- 
tinued operation, and failed after 10 
to 15 hr. It was mounted directly on the 
crankshaft, subject to all vibrations of 
the engine. Cure was not to increase 
the strength and consequently the 
weight of the blower, but rather to 
mount it on a flexible rubber bushing 
that absorbed the vibrations. 


PRODUCT ENGINEERING will pay a minimum 
of $3 for each example published in Causes 
and Cures, Where illustrations are necessary, in- 
clude drawings, rough sketches or photographs. 
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Graphical Analysis of Stresses 
In Three-Dimensional Loading 


C. R. FREBERG and E. 


N. KEMLER 


School of Mechanical Engineering of Purdue University 


In two and three-dimensional stress problems with elastic bodies there 
are two different types of loading, which make a difference in the 
allowable loads. Charts based on the distortion energy theory of fail- 
ure are presented here. With these it is possible to apply the values of 
stresses in different directions readily and to obtain the resultant 
stress in terms of percentage of the elastic limit. The charts also enable 
a simple calculation of the factor of safety. 


HE determination of the state 
of stress in an elastic body made 
of a ductile material and loaded 
in two or three dimensions has usually 
been based upon the maximum-shear 
theory. More recent investigations and 
analyses of this complicated subject 
by Nadai and others have shown the 
Hencky-Von Mises or distortion energy 
theory of failure to represent actual 
conditions better. For normal design 
problems involving factors of safety of 
3 or higher it makes little difference 
which of these theories is used. When 
factors of safety are low, successful 
operation or performance depends on 
utilizing as much of the strength of the 
material as possible. Under such con- 
ditions the use of a more accurate 
method of predicting failure is advis- 
able. 
In two and three-dimensional stress 
problems there are two different types 
of loading, each of which results in 


different allowable loads. In the more 
general type of problem the loads in 
the various directions may be applied 
independent of each other. In the other 
type the loads are mutually dependent, 
as in a pressure vessel loaded by pres- 
sure alone. The stresses in the three 
dimensions in this type of loading are 
related in a fixed ratio and dependent 
on the pressure developed. When the 
loads are independent, the part must 
be designed to take each load inde- 
pendently or in any combination with 
each other. 

The maximum shear theory for three 
dimensions states that the condition for 
failure may be any one of three values. 
These values of the shearing stress 
equal one-half the maximum difference 
between any two of the three principal 
stresses. This makes it necessary to 
use only two principal stresses in cal- 
culating the maximum stress. These 
two stresses may be called S, and S.; 


they may be either tension or com- 
pression. 

The limits of the principal stresses 
for the maximum-shear theory are 
represented graphically by Fig. 1. It 
is convenient to use the ratio of the 
stress to the yield strength because 
this makes the chart applicable to ma- 
terial of any strength. This chart in- 
dicates that when the two stresses are 
both tension or both compression, each 
may equal the yield stress. When the 
loadings are opposite, that is, when 
one is tension and one compression, 
both must be less than the yield stress 
of the body. 

The stress relation for two dimen- 
sional loading for the maximum-distor- 
tion energy according to the Hencky- 
Von Mises theory is represented in 
Fig. 2. In this case the combination 
of the stresses in the two dimensions 
is given by 


Sy Si S2 S.\2 
z)-()G)+@)-" 
Where 
So = yield stress 


Si = principal stress in direction 1 
S2 = principal stress at right angles to S, 


This equation is that of an ellipse. It 
can be seen that this relation allows 
stresses beyond the elastic limit under 
certain conditions. A comparison of 
the maximum-shear theory and _ the 
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Fig. 1—Principal stress limits as defined by maximum-shear theory. Fig. 2—Stress relations for maximum-distortion-energy theory. 
Fig. 3—Comparison of two theories shows the maximum-shear theory to be more conservative 
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Example 


¢ 
S, = 100,000 Ib. per sq. in. Si 
S,; = 40,000 Ib.per sq.in. tension 
S2= 80,000 Ib. per sq. in. tension 
Resultant stress is 70 % of yield 


h of material. 
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Fig. 4—Concentric ellipses indicate various percentages of yield strengths 


maximum distortion-energy theories, as 
represented graphically in Fig. 3, shows 
that the maximum-shear is more con- 
servative. If a high degree of accuracy 
is not desired, that is, when the factor 
of safety is high, the maximum-shear 
theory is often justified because of its 
more simple form. However. where 
low factors of safety are employed it 
does not give an accurate result and 
should not be used. For example, 
when a tension that is equal to half 
the yield strength is applied in one 
direction, a load of 1.16 times the yield 
strength can be applied without fail- 
ure. 

As was pointed out previously the 
manner of application of loads is im- 
portant in such loading. If a load 
giving a stress 1.16 times the yield 
strength were applied first, failure 
would occur. Hence such loading 
values cannot- be utilized unless the 
loads are applied simultaneously. In 
a thin walled pressure vessel, however, 
where the longitudinal stress is one-half 
the tangential stress. it can be seen 
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that pressures in excess of that which 
would cause a circumferential stress 
equal to the yield strength can be 
applied. 

A more detailed plot of the maxi- 
mum-distort:on-energy theory is given 
in Fig. 4. This diagram has elipses 
on it indicating various percentages of 
the yield strengths. For example, if a 
combination of the principal stresses is 
50 percent of the yield strength, then 
this loading will give a factor of safety 
of two. The example shown on Fig. 4 
is for a material having a yield strength 
of 100,000 lb. per sq.in., which is 
loaded in such a manner that the prin- 
cipal stress in one direction is 40,000 
lb. per sq.in. in tension, giving a value 
of S,/S, = 0.4 and the principal stress 
in the other direction is 80,000 lb. per 
sq.in. in tension giving a value of 
S./S, = 0.8. By entering the chart on 
the lower and left hand scales at these 
two points, as indicated, and tracing 
two lines horizontally and vertically, 
an intersection is found on the 70 per- 
cent line. If these two loads are always 


applied in constant ratio up to this 
amount, the material will not be 
stressed beyond 70 percent of its elastic 
limit even though one of the principal 
stresses exceeds this value. 

The factor of safety under combined 
stress can be determined with the help 
of Fig. 4. Also by use of this chart 
the amount by which the loading must 
be reduced or increased to give any 
desired factor of safety can be deter- 
mined. 

Three dimensional stress problems 
are somewhat more involved, the pos- 
sibility of failure being determined 
graphically by a three-dimensional fig- 
ure. The limiting relations between 
the various stresses must be determined 
from the equation: 


1 : S2 2 Ss 2 
(x) +(2)+() 
S:S2 + S2S3 + 83S; 
= Se 
This equation represents a cylinder 


in space oriented with respect to three 
axes so that the direction cosines are 





=1 





oy 
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oa 


Fig. 5—Stress cylinder oriented so that 


its direction cosines are 1/V2 with all 
three axes 


all equal to 1/\/2. Fig. 5 shows such 
a surface. Any stress combination that 
will end within this surface represents 
a condition where failure will not occur 
and any condition which falls outside 
this surface represents a condition 
where failure will occur. It can be 
seen from the shape of this surface 
that stresses in excess of the elastic 
limit in all directions can be imposed 
without failure provided they are 
applied in a fixed ratio. From a 
practical viewpoint it is not likely 
that stresses more than about 1.2 
times yield point would be used; hence 
the charts have been drawn for this 


715 























S_. = 40,000 Ib. per sq. in. 


~~ 
S 





ion 
0.75 


.in 


te 
So 


per sq.i 
0.25 
matericl 


Sic. 
So 
Resultant stress is 90% 


of yield strength of 


tension 
=0.5 


S,= 30,000 Ib. 
Sst 
So 


10,000 Ib. per sq. in. in compress 


S; = 20,000 Ib. per sq.in. in tension 


Sos 





xn Oo © +t 
S$ 2383 8 


So 


0.2 


+” 
Nn} Oo 
WIW 


18 20 


12 14 16 


02 04706 08 1.0 
—3t 
° 


0 


1.0 


06 04 02 0 O02 04 06 08 








st oOo NN 
So = was 


© @ 
So oo 


S2c 


° 
) 











Fig. 6—Graphical method of determining whether failure will occur when the third dimension load is tension 


ratio. They can, however, be extended 
beyond this range. 

In Figs. 6 and 7 is shown a simple 
graphical method of determining 
whether failure will occur when the 
loading is in three dimensions. Fig. 6 
is used when the loading in the third 
dimension is tension and Fig. 7 applies 


716 


when it is in compression. As in Fig. 4, 
lines showing the percentage of utilized 
yield strength have been drawn. The 
auxiliary lines on these charts are a 
means of taking planes at various 
distances out on the third dimension 
and in effect reducing three dimen- 
sional problems to two dimensions. 


In the example given in Fig. 6 to 


illustrate the use of the chart, the 
ratios are: 
Siu Sx Sse 
— = 0.75, — = 0. —= 0.5 
So 0.75, Ss 0.25 and & 0 


There are two scales for S,,/S), one 
for correcting the S, scale and the other 
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Fig. 7—Graphical method of determining whether failure will occur when the third dimension load is compression 


for correcting the S. scale. When 
S/S, = 0 the curve corresponds te 
Fig. 4. The stress condition resulting 
from the above values is found by enter- 
ing the lower scale at S,,/S, = 0.5, 
then tracing up to the diagonal line 
for S,./S, = 0.25, and then horizon- 
tally, at the same time entering the 
upper scale for S,,/S, = 0.5 and trac- 
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ing to the diagonal line of S,,/S, = 
0.75, then down to an intersection with 
the first line on the ellipse for a result- 
ant stress of 90 percent of the yield 
strength. 

This chart shows that if all the prin- 
cipal stresses are in tension and are 
equal to the yield strength, a state of 
stress equivalent to zero stress results. 


The same condition holds in Fig. 7, if 
all stresses are in compression and 
equal. 

Determination of the state of stress 
for two or three dimensional loading 
is relatively simple with these charts 
when the principal stresses are known. 
They also enable a simple calculation 
of factor of safety for such conditions. 
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Torsion Analysis 
of Open Shell Structures —I 


E. H. SPAULDING 





Structures Engineer, Lockheed Aircraft Corporation 


A torsional analysis of any open non-tapered shell structure having 
four or more stringers and restrained against warping at one or both 
ends. The discussion also deals with the effect of the open section 
upon the closed structure adjacent to the cutout. 


manner in which torsion is resisted 

in open shell structures it is as- 
sumed that: (1) Stringers have no 
bending rigidity and carry only axial 
loads; (2) the individual torsional 
rigidity of the separate elements can be 
neglected with negligible error; (3) 
bulkheads are rigid in their plane, but 
are free to warp; (4) and also that the 
effect of “shear lag” in the structure 
can be neglected. 

An open section like that shown in 
Fig. 1 has practically no torsional 
rigidity if both ends are allowed to warp 
freely with no restraint. But by restrain- 
ing one or both ends, the section be- 
comes rigid and is a good torsion carry- 
ing structure. 

The manner in which torque is re- 
sisted in the restrained open section can 
be illustrated by two beams subjected 
to differential bending as shown in Fig. 
(2) A. The torque is applied in the form 
of a couple which the beams resist by 
individual bending. Fig. 2(B) shows 
how the sides of an open section ap- 
proximate the action of two beams when 
they are resisting torsion by differential 
bending. 


l DEVELOPING this discussion of the 


Case I—SpeciaAt Case oF Four Strinc- 
ERS 

The torsional analysis of an open sec- 
tion having four stringers has been pre- 
sented by H. Wagner (see “The Stress 
Distribution in Shell Bodies and Wings 
as an Equilibrium Problem,” Technical 
Memoranda 817, N.A.C.A. 1937) and 
P. Kuhn (see “Some Elementary Prin- 
ciples of Shell Stress Analysis with 
Notes on the Use of the Shear Center,” 
Technical Notes 691, N.A.C.A. 1939). 
The solution of this statically deter- 
minate problem will be repeated briefly 
in a modified manner in order to freshen 
the reader’s knowledge of these basic 
principles. 

The open section shown in Fig. 3(A) 
is composed of four stringers connected 
by three webs. These webs are assumed 
to carry shear only and are incapable of 
resisting axial tension or compression. 
The steps taken in the solution are: 

1. The load center (see H. Wagner, 
“The Stress Distribution in Shell Bodies 
and Wings as an Equilibrium Problem,” 
Technical Memoranda 817, N.A.C.A. 
1937) for each panel is determined and 
lines of action of the three resultant 
panel loads, the magnitudes of which 


are g:W:, q2W.2, and q:Ws3, as indicated, 
where 

q = shear flowin lb. per in. 

W = the panel chord distance in in. 

2. Taking moments about point 4, 

and letting 

R = moment arm or radius, in. 

T = external torque in in.lb. (clockwise 

is positive), then 


eee 
aM= 7 


Taking moments about point B 


q3Ws = RB 

3. The magnitude of g:W. can be de- 
termined by the force vector diagram 
shown in Fig. 3(B). The resultant of the 
load q.W. is determined in this par- 
ticular problem to be acting toward the 
left in order to complete the force dia- 
gram. 

4. Stringer loads are determined from 
the change in shear at the stringer and 
the length over which it acts. Assuming 
the structure restrained against warping 
at only one end, as shown in Fig. 3(C), 
and that 

P = axial stringer load (tension is 
positive), lb. 
L = stringer length, in. 
he stringer load becomes 
Pi = nb Ps; = (qs — @)L 
> P2=(e—ql . Pa= — gb 


The value of g is -assumed positive 
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Fig. 1—Open sections have practically no 
torsional rigidity if both ends are allowed 





Fig. 2—(A) Two beams subjected to differential bending illustrate how torque is re 


sisted in a restrained open section. (B) Illustrates how the sides of an open section 


approximates the two beams 
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Fig. 3—(A) Open section composed of four stringers connected by three webs. (B) Force vector diagram. (C) Diagram showing 
stringe- loads a: restrzined exd of ope seciicn 
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Fig. 4—Two views of a warped channel, and graphica! construction for calculating 


longitudinal displacement 


when acting clockwise, and a positive 
load indicates tension. 

At least four stringers are required in 
order to obtain a torsion resistant struc- 
ture. This fact is illustrated by Fig. 
3(B). where it is seen that at least three 
vectors are needed to close the force 
diagram. 


Case I]—Srructures WitH Four or 
More StTRINGERS 


Wagner and Pretschner_in “Torsion 
and Buckling of Open Sections,” Tech- 
nical Memoranda 784, N.A.C.A., 1936, 
show that, if an open unrestrained sec- 
tion such as that shown in Fig. 1 is 
twisted, the ends will warp out of their 
original planes. Stringer stresses, in the 
restrained section, are shown to be pro- 
portional to the relative displacements 
in the unrestrained section. A method 
for computing these displacements will 
be developed, aad the results will be 
applied to symmetrieal and unsymmetri- 
cal sections. The mathematics. will lead 
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to the determination of stringer loads 
which fix the shear in each panel by 
requirements for equilibrium. 


Warpage of Unrestrained Open 
‘ Section 

‘Calculation of: the: Iongitudinal dis- 
placement of one-point on the section 
with respect to another is facilitated by 
graphical construction as shown in Fig. 
4 which gives two views of a warped 
channel. For example, the displacement 
of point D with respect to B will be de- 
termined when the section rotates about 
the center of twist (point 0), which is 
coincident with the shear center under 
classic assumptions of plane bending. 

6 = displacement of a point on a warped 


section with respect to another 
6 = angle of twist see Fig. 4 


ll 


6R,W 
5 = ele | (1) 
& = oes (2) 


The deflection of point D, with re- 
spect to point B, becomes 


bp-8 = 5 — be 


6 : ; 
Team — R.W2) (3) 


RW, =? >.< Area OBC 
R,W2 = 2 X Area OCD 


So the deflection of point D with 
respect to B 


( The area swept by the 
radius vector from the | 
-— center traversing | 
dp-s = —X } successively from point } (4) 
L | B, to point C, to point | 
| D, about the ‘periphery | 
lof the section J 


Note: Clockwise swept areas are of 
opposite sign to counter clockwise swept 
areas. 

It is seen that the displacement of 
one point on the warped section, with 
respect to another, is proportional to the 
area swept by a radius vector from the 
center of twist (or shear center) when 
following the periphery of the section 
from point to point. 

Area BSC in Fig. 5(A) is the area 
which is proportional to the long tudinal 
displacement of point C with respect 
to B. 

Area (BST—DST) in Fig. 5(B) is 
the area which is proportional to the 
longitudinal displacement of point D 
with respect to B. 


Relative Values of Stringer 
Stress 


Wagner and Pretschner show that the 
stress required to restrain warping at 
the end of an open section is propor- 
tional to the longitudinal displacement 
obtained if the ends were allowed to 
warp. 

When dealing with a symmetrical sec- 
tion, the point of zero displacement can 
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~>s.._ Center of twist _-—~ 
Cc or shear center 
B T Tangent 


(A) FIG. 5 (B) 











Fig. 5—(A) Shaded area is proportional to the longitudinal displacement of point C 
with respect to B. (B) Area BST minus area DST is proportional to the longitudinal 
displacement of point D with respect to B 





Determination of Actual Shear 
Flows and Stringer Stress 


A stringer loaded by a constant shear 
flow, g, over its length L, is illustrated 
in Fig. 8(A). It is obvious that P equals 
qL, the load varying linearly from zero 
at the free end. A stringer loaded in the 
same manner is shown in Fig. 8(B), 
but this load is resisted at both ends. 


Where P, = qh 
and Py, = qLz 

The lengths L, and L, are determined 
by the relative stiffness of the supports. 
The axial load will vary linearly along 
the member from one end to the other 
becoming zero at point O. If both end 








supports are equally rigid, zero axial 
load (point O) will occur at the mid- 


























point of the member. 
The stringers of Fig. 8(A) and (B) 
Ae) can be compared with stringers in the 
»~ cylinders with cutouts shown in Fig. 
| 9(A) and (B) respectively. The dis- 
tance L is the length between the point 
of zero load and the restrained end that 
a is being analyzed. 
: The relative stringer loads are 
P, _ fe ; 
| Symmetrical K7=x°* iis (8) 
' , ‘ 
FIG.6 ¢ about € Where A A, = the stringer area. 
In the diagram shown in Fig. 10 
Fig. 6—In a symmetrical section, the point of zero displacement lies at the intersection q/K = Pi/K 
with the axis of symmetry. Fig. 7—Diagram for calculating the point of zero displace- L 
ment on an unsymmetrical section P./K 
q2 K = (1 K) + —— 
L 
be determined by inspection to lie on the Substituting in Equation (5) ; P,/K 
intersection of the axis of symmetry S (S' — fdS) dA =0 (6) qn/K = (qn -1/K) + L 
with the section. Point O in Fig. 6 1 
would have zero displacement and zero Ss’ = > SS ddA (7) or q/K = i 
axial stress. KL (9) 


It is not possible to determine by in- 
spection a point of zero displacement on 
an unsymmetrical section such as the 
one shown in Fig. 7. The problem can 
be handled mathematically. 

Let the swept area of the radius vector 
from the unknown point of zero dis- 
placement to point A equal S’. 

Since the axial stress is proportional 
to the longitudinal displacement, and 
the displacement is proportional to the 
swept area illustrated in Fig.5(A) (B), 
the stress at any point such as B (Fig. 
7) is 


fe=K(S'— fs (5) 


Where S is swept area 

K is a constant 

For equilibrium, 

= P = 0, where P is an axial stringer load 


ye ae 
sp= fiea~0 


Where dA is an element of stringer area. 
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Equation (7) may be solved by the 
use of the form shown in the table. 


From Equation (7) 


Constant K can be determined by 
equating the internal moments of the 
shear flow equal to the external moment. 


1 7) Referring to Fig. 7, the internal 
S’'’=— 2(AA FAS) 7a) 4 
A ( We moment of the shear about the shear 
Substituting this value of S’ in Equa- center is found to be 
tion (5), the relative values of stringer T=K>~2,a8 (10) 
stress, f./K, are obtained. K 











et P,=ql2 


c~ 








“Point of zero load 


(B) 


Fig. 8—(A) Axial load variation in a stringer restrained at one end and loaded over its 
length by a constant shear flow. (B) Axial load variation in a stringer restrained at both 
ends and loaded over its length by a constant shear flow 


(A) 
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Section of zero 


axial load 
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Fig. 9—(A) Cylinder with cutout at end. (B) With cutout at an intermediate section 




















Fig. 10—Analysis of axial stringer loads 
and shear flow in panels 











FIG.II od T 





Variation of Stringer 
Axial Load 











Fig. 11—Variation of stringer axial load 
in a cylinder 


(For further reference see: “The 
Stress Distribution in Shell Bodies and 
Wings as an Equilibrium Problem,” H. 
Wagner, Technical Memoranda 817, 
N.A.C.A., 1937; “Torsion and Buckling 
of Open Sections,” H. Wagner and R. 
Pretschner, Technical Memoranda 784, 
N.A.C.A., 1936; and “Unit Method of 
Beam Analysis,” F. R. Shanley and 
F. P. Cozzone, Journal of Aeronautical 
Sciences, April, 1941.) 

Constant K is determined from Equa- 
tion (10) by letting T equal the ex- 
ternal moment. 
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By substituting K into Equations (8) 
and (9), the final values of axial 
stringer loads and shear flows are ob- 
tained. 


Structure Beyond Cutout 


The structure beyond the cutout is 
loaded by axial stringer loads and by 
running shear which acts upon the bulk- 
head forming the end of the cutout. 
Since the bulkhead will effect a redis- 
tribution of shear, it will only be neces- 
sary to remember that the shear flows 
within the structure beyond the cutout 
and the external torque 7 must be in 
equilibrium. 

If the length L; as shown in Fig. 11 
is relatively short, it can be assumed 
without serious error, that the stringer 
loads P,, P., etc., will reduce at a uni- 
form rate over their length to zero at 
the far end. The change in shear flow 
from one panel to the next will be 


eer 
L; 

The word “short,” as used in the pre- 
ceding paragraph, is a rather indetermi- 
nate value. It is not within the scope of 
this paper to determine the manner in 
which the load reduces along the length 
of one of these stringers because no easy 
solution exists. A rule of thumb inter- 
pretation of the word “short” as used 
here will be a length not to exceed the 
maximum diameter of the closed sec- 
tion. 

When a stringer extends a great dis- 
tance beyond the cutout, it is obvious 
that a straight line variation of load over 
the length of the stringer will not be 
obtained. The shear flow removing load 
from the stringer is equal to the change 
in axial load per unit length, so that the 
resulting shear is also a variable. An 
approximate manner in which these 
vary is illustrated in Fig. 12. For struc- 
tures of this type, the assumption L; 
equals D could be made for a rough 
approximation. 

The shear flow in any panel of the 


complete section adjacent to the re- 
strained end of the cutout section will 


be: 


on 
qi = do cm 
ne e 
P. 
Qn = Qn aa 
or g=w- + (11 


By the use of Equation (11), the 
shear flows in terms of go are found for 
each panel. The value of go is obtained 
by equating the internal moments of 
the shear flows equal to the external 
torsion T in the following manner: 

Referring to Fig. 7, the moment of a 
shear flow about a point is equal to 
2qAS. The point used in this case is the 
shear center of the open section. 

The values of A S for all of the panels 
about this point will have been previ- 
ously obtained when calculating shear 
flows in the open section. The internal 
moments of the shear flow will be 

T= 22% AS (12) 
In which q is obtained from Equation 
(41),‘and T equals the external mo- 
ment. The only unknown in Equation 
(12) is go, and its value can now be 
determined. 

By substituting go into Equation 
(11), the final values of shear flow are 
obtained. 


Form for Calculating Swept Area 





Stringer ZASIL AALAA ZAS 





ete. 








iI Mw 
ME 
_ 

i) 


=SSfdSdA 

















Axial ae f 

load > 
“Assumed 

Shear ___ 

Flows 


FIG. 12 





AA 28) 








Fig. 12—Axial load and shear flow varia- 
tion in a structure that extends a great 
distance beyond the cutout 
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W AR PRODUCTION is not held up for lack of raw materials to 


make this molded porcelain part. Native raw materials only go into 


this improved porcelain. Dies must be of high quality tool steel 
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Moisture Impervious Porcelain 
Has New Design Possibilities 


R. L. WHITNEY 
Westinghouse Electric & Mfg. Company 


A moisture impervious porcelain, made from native raw materials, is 
now being produced with properties of the best wet and dry porce- 
lains, except that it will not stand extremely high temperatures. Its 
physical characteristics, design possibilities and fabrication show it to 
have wide application and to offer new possibilities in service. 





TYPE of porcelain that is im- 

pervious to moisture, is dense 

and strong, and combines the 
best characteristics of both wet and 
dry porcelain, is proving advantageous 
in many different applications. This 
porcelain is produced from native flint, 
feldspar, china clay, ball clay and 
water. It can be glazed, ground accu- 
rately and cored. Pieces can be de- 
signed with metal inserts, cored for 
intricate internal cavities, or it can be 
treated so that metals can be soldered 
to it. 

It will not stand the extremely high 
temperatures generated in cylinders 
of internal combustion motors. Nor 
can it be used satisfactorily in high 
temperature, high-pressure steam ap- 
plications because of the leaching ac- 
tion of chemicals used in modern 
boilers. 


Characteristic Properties 


The material, which is trade-named 
Prestite, is much stronger than com- 
mon plastics. Its unglazed impact 
strength exceeds that of ordinary wet 
process porcelain because of its free- 
dom from unrelieved stresses. In 
ability to withstand pressure, it rivals 
alloy steel. Heat as high as 1,470 deg. 
F. does not weaken its mechanical 
strength nor distort its shape, and it 
will not soften in heat up to 2,190 
deg. F. It will not soften, warp or 
flow, consequently it is unchanged by 
weather or climate. Heat conductivity 
of Prestite is 0.022 watts per sq.in. 
per in. for a rise of 1 deg. C. 

The high dielectric strength of this 
porcelain, which equals that of the 
highest grade wet process porcelain, 
is retained up to 390 deg. F. Volume 
resistivity is 12x10" ohms per cc. No 
wax is used to give it high dielectric 
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strength nor to eliminate porosity. The 
material is nonhygroscopic and does 
not rely on surface glaze for dielectric 
or mechanical strength. Since re- 
peated flashovers do not burn or char 
it, conditions for flashover remain con- 
stant under a given set of atmospheric 
conditions. 

Prestite is chemically inert to alka- 
lies, oil, gases, water and all acids 
except hydrofluoric. 


Forming Characteristics 


Al) shaping molds or dies are the 
compression type. Usually the female 
part of the die is held rigidly in the 
press frame, and pressure applied only 
to the male part. However, some de- 
signs are easier to mold when pres- 
sure is applied to both parts of the 
die. The nature of the design deter- 
mines which method should be used, 
and materially affects both the ultimate 
cost and accuracy of the piece. 

Being a molded procelain, Prestite 
is subject to the shrinkage inherent in 
porcelain processing. Allowances for 
a 30 percent volumetric shrinkage must 
be provided for in the mold. It is im- 


possible to determine absolute shrink- 
age but precision control and years 
of experience have made it possible 
to hold tolerances within close limits. 
Tolerances closer than normal result 
in higher mold costs and higher piece 
costs and, therefore, should be avoided 
whenever possible. Commercial toler- 
ance is 0.015 in. per lineal in. In 
special cases and on most small pieces, 
this can be reduced to 0.010 in. per 
lineal inch. 

Because of the high forming pres- 
sures and the abrasive quality of the 
raw material, only high quality tool 
steel is used for making the die. Tool 
cost therefore is an important item. 

As many as 3,500 to 4,000 pieces 
having dimensions of 7x4 in. can be 
produced in a week from a single cavity 
die. Smaller pieces can be produced 
even faster. Still greater production 
can be obtained by using multiple 
cavity dies. However, pieces produced 
by this method are now limited to those 
having projected areas not exceeding 
25 sq.in. each. 


Design Suggestions 


To arrive at the most economical and 
practical design, it is important to con- 
sider the principles outlined below. If 
design advice or assistance is needed, 
a model of the piece to be made should 
be submitted to the manufacturer to- 
gether with drawings containing di- 
mensional data. 

All interior walls should be designed 


PHYSICAL PROPERTIES OF PRESTITO 





Compressive strength 
Tensile strength 
Modulus of rupture 
Resistance to impact (414-in. lever arm) 
Cantilever strength 
Porosity 
Specific Gravity 
Weight by volume 
Impact (Charpy machine) 
Hardness (Herbert pendulum) 


Diamond pyramid 


aati ske seated 48,000 lb. per sq. in- 
tliat Ga oes ee ees 5,000 Ib. per sq. in. 
eee eae ee er 11,000 lb. per sq. in. 


88 lb. per sq. in. 


eee ee ee eer eT 1,600 lb. per sq. in. 
5 ida ala, dik eas hg ea None 
simdbralthen tha micibe aw Sipe ee 2.40 
OO Pee ree 11.37 cu. in. per lb. 
scan dite e's Suna (1.75 kg. sm. per sq. cm.) 
ota i ipiales woe sna ene Scale: 85-100 


Time Hardness: 85-100 


ipihihhneedw nee eee es 2 418 


(Fully hardened high speed steel = 860; tungsten steel = 510) 
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Fig. 1—Minimum permissible section thickness is dependent on 
piece size. Large pieces require thicker sections 


with a taper or draft of 1/64 in. per 
in. to facilitate removing the molded 
piece from the die, or the die from the 
piece. 

All corners should be broken. In 
rectangular cavities up to 34x34 in. 
and in round cavities up to 34 in. in 
diameter, there should be a minimum 
radius of 1/64 in. on all corners. In 
cavities up to 11% in. each corner radius 
should be 1/32 in. Above 1% in. each 
corner radius should be 1/16 in. 

The design of ribs and bosses should 
be given separate attention to make 
sure they will furnish the extra strength 
needed, but will not skyrocket die costs. 
All high walls and ribs should be de- 
signed with braces. Section thickness 
and taper should be about double the 
minimum values. 

Through holes should be plain and 
without taper. For the most economical 
production, holes should be vertical or 
horizontal. Mounting screw holes should 
be kept away from the outer edges. If 
the piece must be secured at the edges, 
notches are recommended instead of 
holes. 

Tolerances on holes up to % in. in 
dia. is 0.005 in. Diameters between 
14 in. and 1 in., the tolerance is 0.008, 
and above 1 in. it is 1 percent or 
+0.010 in. per inch. 


Distortion 


Although molding is done under high 
pressure, no unrelieved internal stresses 
exist either before or after the piece is 
fired. No distortion will occur. In the 
finished piece, there is no warping and 
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no hot or cold flow. Even heat as high 
as 1,470 deg. F. will not cause perma- 
nent distortion nor impair mechanical 
strength. 

Full strength is developed after fir- 
ing. It is only necessary for the formed 
piece to have sufficient strength to be 
removed from the mold and to support 
its own weight in the raw state. Fig. 
1 gives the minimum section thickness 
in relation to the length of the piece. 

Various tests have been developed to 
determine and check the strength of 
porcelain. The test for tensile strength 
is shown in Fig. 3 with one type of test 
specimen. Impact tests are made by 
dropping weights with different shapes 
of impact faces, on one end of a test 
specimen. 


Glazing 


Any available ceramic glaze or glaze 
color may be applied—mahogany cho- 
colate, blue, yellow, white and black. 
These glazes serve only to produce a 
smooth, easily cleaned surface, or to 
change appearance or color. Since the 
material is nonhygroscopic, glazing 
need not be considered to prevent ab- 
sorption of liquids. On glazed pieces 
one surface, which is used as a base 
during the firing operation, must be 
left unglazed. 

Glazing reduces the dimensional ac- 
curacy. Commercial glazes may vary 
in thickness from 0.010 to 0.020 in.. 
and at the temperature of vitrification 
they have some flow which cannot be 
controlled accurately. 

The surface of the fired. unglazed 


Fig. 2—A low thermal expansion is a protection against thermal 
sho -l:. Heat does not distort its shape 


porcelain is an ideal base for paints 
and lacquers. Colors that are not ob- 
tainable in commercial glazes can be 
selected in paints and easily applied 
by brush or spray. When _ identifica- 
tion is needed for holes, ridges. grooves 
and notches, it is better and cheaper 
to specify raised letters and numerals, 
especially on sunken areas. For greater 
legibility, letters on glazed pieces may 
be a different color. 


Grinding and Machining 


Machining may be done on a piece 
only before firing, but should be 
avoided whenever possible since it in- 
creases piece cost. Grinding various 
types of pieces and finishes requires a 
wide variety of grits and bonds of 
aluminum oxide and silicon carbide 
wheels, 

To size or rough-grind fired Prestite, 
a 35 to 50 grit. hard, bond wheel is 
used. The wheel is operated at 5,000 
to 5,500 s.f.p.m. and the work is fed 
at a pressure of 30 to 40 pounds. Thin 
sections must be ground wet. but on 
heavy sections where only a_ small 
amount of stock is to be removed, the 
grinding may be done dry. Care must 
be taken, however, to prevent overheat- 
ing which will cause tiny cracks on 
the surface, and ragged chipping along 
the edges. 

Close tolerances and fine finishes are 
obtained with 240 to 250 grit aluminum 
oxide wheels, medium to hard bonds, 
with a feed pressure of from 25 to 30 
lb. on a wheel operating at 5.000 to 
5,900 s.f.p.m. Other types of surfaces 
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and shapes require silicon carbide or 
green grit wheels, 50 to 80 grit soft 
bond. This operation is performed by 
using 15 to 20 lb. pressure on the 
wheel, which is turning at 5,000 to 
5.500 s.f.p.m. 

For recessing or cutting off, a 240 
to 245 grit resinoid wheel turning at 
7.000 to 8.000 s.f.p.m. is used. Here the 
pressure can range from 5 to 30 
pounds. 


Inserts 


When pieces are designed for metal 
inserts they must be applied after firing 
because a kiln temperature of 2.400 
deg. F. would melt most metals or the 
differentials in thermal expansion would 
cause trouble. 

To produce an insert, the correctly 
formed mounting hole is first pressed 
into the piece when it is shaped. This 
hole is formed, scored, or sanded so 
that it will develop full strength of the 
completed insert assembly. After the 
piece is fired, the hole is filled with 





Fig. 3—Apparent necking down of this tension test piece of 
Porcelain is not the result of stretching. It is the original shape 
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linotype metal or some similar alloy 
with a low melting point which can be 
drilled and tapped accurately. By using 
one of the wide variety of cements, 
or metal alloys, metal inserts may be 
jig mounted with machine shop ac- 
curacy. 


Coring 


Coring to produce complicated in- 
ternal cavities having an external open- 
ing is accomplished as in the case of 
metals. In addition, a method of pro- 
ducing either regular or irregular elec- 
trical conductors inside a piece has 
been developed. Both of these opera- 
tions are done with high accuracy. 

Electrical conductors through a piece 
may be any shape. Multiple conduc- 
tors are adequately insulated from each 
other and from ground, provided, of 
course, that there is sufficient volume 
in the design to permit the required 
circuit separation. Electrical conduc- 
tors are produced in the piece and 
anchored in position after firing. 


Any piece of metal that can be 
soldered can be attached to the glazed 
material, Joints are mechanically strong 
when soldered by ordinary commercial 
methods. 

A metallic compound is fused to the 
Prestite in the proper location by a 
special Westinghouse process. Solder- 
ing done in this area will produce a 
hermetic seal with an ordinary solder- 
ing or wiping operation. The joint is 
free from leaks when sealed against 
pressure or vacuum and effectively seals 
against liquids with zero surface ten- 
sion. Soldering must be limited, of 
course, to those applications where 
temperatures do not exceed the safe op- 
erating limits of the solder used. 

A special treatment consisting of a 
metallic glaze permanently eliminates 
annoying insulator-generated radio in- 
terference often caused by ordinary 
insulators, especially on high voltage 
lines. This glaze, which is applied be- 
fore firing, becomes an integral part 
of the piece, but does not affect its 
physical characteristics. 
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Fig. 4—The effect of frequency on dielectric constant, power 
factor, and loss factor 


725 








TRANSMISSION LINKAGES FOR 


THE ACCOMPANYING SKETCHES show 
typical mechanisms for multiplying 
short linear motions, usually converting 
the linear motion into rotation. Al- 
though the particular mechanisms shown 


Shaft? rotated by 
diaphragm thrust on 
adjustable ball head 
screw 










FIG. 1 — Lever type transmission in pressure gage 
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are designed to multiply the move- 
ments of diaphragms or bellows, the 
same or similar constructions have pos- 
sible applications wherever it is re- 
quired to obtain greatly multiplied mo- 
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tions. These patented transmissions de. 
pend on cams, sector gears and pinions, 
levers and cranks, cord or chain. spiral 
or screw feed, magnetic attraction, or 


combinations of these devices. 
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FIG. 2 — Lever and cam drive for tire gage 
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FIG. 3 — Lever and sector gear in differential pressure gage 


726 


lever pin -—~—~ 








Lh hha 





FIG. 5 — Lever, cam and cord transmission in barometer 
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TRANSMISSION LINKAGES FOR 


THE ACCOMPANYING SKETCHES show 
typical mechanisms for multiplying 
short linear motions, usually converting 
the linear motion into rotation. Al- 
though the particular mechanisms shown 
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diaphragm thrust on 
adjustable ball head 
screw 
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turns pointer 
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are designed to multiply the move- 
ments of diaphragms or bellows, the 
same or similar constructions have pos- 
sible applications wherever it is re- 
quired to obtain greatly multiplied mo- 


tions. These patented transmission- de- 
pend on cams, sector gears and pinions, 
levers and cranks, cord or chain, spiral 
or screw feed, magnetic attraction, or 


combinations of these devices. 
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Fig. 1 (Below)—These two doors on a well-known turret lathe are excellent examples 
of the rounded contours possible with sheet steel stamping and welding technique. 
Fig. 2 (Above)—Details of 12-gage sheet steel door for machine tool base 
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Fig. 3 (Left)—Top slide drum sheet cover is the most out- 
standing of 11 visible stamped and welded sheet steel parts on 
the Acme-Gridley machine. Eight side coverplates were formerly 
of cast aluminum. Fig. 4 (Above)—Details of top slide drum 
sheet cover of 12-gage sheet steel 


SRING 














Designs of Deep-Drawn Shapes 
Made by Simple Dies and Welding 


EDWARD H. HAUTZ 
President, The Overly-Hautz Company 


Heavy sheet metal machine parts having the appearance of one-piece 


deep-pressed stampings are being produced by a combination of spe- 


cial design skill, use of simple low-cost dies, and welding technique. 


Attractive appearance inherent in castings design is obtained in small 


scale production at low cost and one-third the original weight. 


TREAMLINED heavy sheet metal 
machine parts, which have the 
appearance of one-piece deep- 
pressed stampings, are replacing heav- 
ier cast iron doors, gear and chain 
guards, coverplates, and many other 
special parts on machine tools, on spe- 
ci2l machines and various other equip- 
ment. By use of simple dies and weld- 
ing. and specially developed design 
and manufacturing technique, hundreds 
of such parts are being made from 18 
to 12-gage sheet steel in both small and 
large lots. 
Foremost of the advantages of this 
formed sheet construction are reduced 
weight, saving of material, which is of 
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importance to the war effort, high 
strength and ductility, and all of the 
possibilities of excellent appearance 
that are inherent in designing cast iron 
parts. The success of this technique is 
also a solution to the problem of ob- 
taining the advantages of heavy sheet 
metal stampings where expensive dies. 
such as are used in large-scale produc- 
tion, cannot be amortized. 

Welding plays an important part in 
this fabrication technique. Instead of 
using dies large enough to press out 
a whole part. such as the door on the 
machine in Fig. 1, only those elements 
of the door that have double curvature. 
in this instance the corners, are formed 


as separate pieces. These corners are 
then welded into place after other parts 
of the door are formed, as may be seen 
on the underside of the door at the left. 

The smooth appearance of the ex- 
terior of the door, as shown at the 
right, is obtained by grinding off ex- 
cess weld metal flush with the surface 
and filling in any remaining cracks 
with a special filler coating. The final 
finish conceals the lines where the com- 
ponent parts are joined, thus giving 
the machine the same smooth and 
rounded contour as when the heavier 
cast iron doors were used. 

This door is made of 12-gage sheet 
steel and is given additional rigidity 
by l-in. channel welded in place as 
shown in Fig. 2. Hinge lugs are welded 
on the door over the channels. 

Readily visible in Fig. 3 are 11 
stamped and welded sheet metal parts. 
Outstanding of these is the top slide 
drum sheet cover, the details of which 
are shown in Fig. 4 except for the loca- 
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Fig. 5—Tools costing under $50 were-used to make this gear guard 


tion of welded seams. This part, which 
is just over 4 ft. in length required 
tools costing not over $100. Its rounded 
streamlined contour is evident in both 
the photograph and detail drawing. 
Rounded coverplates for the three 
openings in this part are similar to de- 
sign of the side coverplates, which were 
described in Propuct ENGINEERING, 
May 1942, p. 258. Just below the right 
end of this cover in Fig. 3 are two more 
pressed sheet metal parts with com- 
pound curves, which are also fabricated 
by the same technique. While no de- 
tails are shown for these parts, it is 
obvious that fairly complex shapes can 
be fabricated economically to replace 
cast iron parts. All of these parts are 
of 16-gage sheet steel. 

Gear guards, such as the one shown 
in Fig. 5, have reached an advanced 
stage of development. The visible parts 
of this guard total eight in number. 
Only the two circular ends required 
special dies and the total costs of tools 
for making this guard did not exceed 
$50. Here again by a combination of 
welding. grinding and finishing, the 
completed part gives the appearance 
of a streamlined one-piece stamping. 


Advantages of Sheet Metal Over 
Cast Iron 


1. Economy. Sheet metal parts costs 
are low in both tooling and production. 
Tool costs are often less than pattern 
costs. Simple dies for compound curves 
are small and can be made in an 
ordinary machine shop. 
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2. Smooth finish. The natural smooth- 
ness of sheet metal is not blemished by 
welded seams because these are readily 
ground off to a smoothness almost in- 
distinguishable from the sheet itself. 

3. Weight. On an average the weight 
of a streamlined sheet metal part is 
only one-third that of its cast iron 
counterpart. Castings are limited in the 
minimum thickness of section which 
can be successfully made or used. 

4. Size. There are practically no 
limits on size of sheet fabricated parts. 

5. Shape. A wide range of shapes 
and contours is possible in formed and 
welded sheet metal. However, the me- 
chanics of fabrications and tool costs 
sometimes may create economic limita- 
tions. No general rule can be stated. 
but it is only in rare instances that a 
casting design cannot be modified to 
suit this technique of sheet metal 
fabrication. 

6. Machining. In most applications 
of cast iron parts, machining of some 
nature is necessary, such as milling, 
spot facing, drilling and various clean- 
ing operations. Use of sheet steel 
allows all drilling and cutting to be 
done in flat sheets prior to forming. 

7. Warping. Slight warping may be 
expected in both sheet steel and cast 
iron parts. However, since castings 
have no flexibility, they may require 
milling down, planing, or may have to 
be rejected. Sheet metal parts may be 
fitted by tightening the screws or bolts 
used to attach to the machine. 

8. Lugs. Cast iron lugs are fre- 
quently broken off in assembly. This 








does not occur on a sheet metal part 
because of its lighter weight and 
greater flexibility. 

9. Strength in Service. Parts subject 
to rough handling may be made of 
sheet 14 in. thick, ample to take the 
normal abuse of shop handling without 
losing their original shape. 

10. Design cost is lower. Consider- 
able detailing is required for cast parts. 

11. Design changes can be made 
easily and quickly at small cost. 

12. No patterns are used. Pattern 
drawings, pattern making, pattern stor- 
age and pattern repairing are elimin- 
ated. Parts are fabricated from cut 
sheet and standard rolled shapes. 

While the above discussion has 
dealt largely with the possibilities for 
fully streamlined or stream styled parts 
of heavy sheet steel in small scale pro- 
duction, some consideration should be 
given to rounded contours from the 
standpoint of rigidity or stability with 
less framing or bracing, or with thinner 
sheet. Simple welded designs such as 
the guard shown in Fig. 6 are widely 
used, however, and in designs of this 
type. which have no pressed elements 
with double curvature, the thickness of 
sheet is not limited. Both types of de- 
sign are fabricated by the same weld- 
ing technique, the use of rounded ele- 
ments produced from simple dies being 
the only distinguishing characteristics. 





Fig. 6—Most sheet metal guards, casings, 
etc., do not have compound curvature 
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Aircraft Hydraulic Control 
and Power Systems — IT 


Continuation of a series of articles in which are analyzed the funda- 


mental considerations involved in the design of hydraulic circuits for 


aircraft. This part describes power and pump systems, and various 


arrangements for unloading the pump with relief and bypass valves. 


FTER the designer has decided 
how the various cylinders, con- 
trol valves, check valves and 

relief valves should be connected in 
a hydraulically operated sub-system to 
obtain a desired operation and degree 
of control, as described in Part I of 
this article in November, Propuct En- 
GINEERING, he is next concerned with 
the units in the power system for sup- 
plying pressure to the pressure mani- 
iold. 

On the early airplanes the power 
system consisted of a reservoir and a 
hand pump. As airplanes increased in 
size and speed, it soon became obvious 
that the 1/20 to 1/10 horsepower that 
could be furnished by the pilot would 
not be sufficient to retract the landing 
gear and to operate the wing flaps in 
a reasonable time. The necessity for 
retracting the landing gear in a short 
time immediately after the take-off and 
thus reduce the aerodynamic drag, in 
order to make possible single engine 
flight after failure of one engine, also 
increased the horsepower required by 
the retractable landing gear on bi- 
motored airplanes. 

To provide increased power, the first 
step was the installation of electric 
motor driven hydraulic pumps, usually 
of the gear type, in parallel with the 
hand pump which was retained for 
emergency use. 

Various forms of control were used 
for the electric motors. Probably the 
simplest control was a_ push-button 
which had to be held on to keep the 
pump running. In later designs, in 
order to simplify the work of the pilot, 
a pressure actuated switch was pro- 
vided, as shown in Fig. 8, to cut off 
the pump motor after the piston had 
reached the end of its travel and the 
pressure had built up. 

In this system the pilot closed the 
switch to start the pump. The pres- 
sure “build-up” at the end of the op- 
eration opened the switch. To prevent 
any excessive pressure “build-up” that 
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might be caused by the inertia of the 
electric motor, which was sufficient to 
drive the pump several revolutions after 
the switch was opened, it was neces- 
sary to use a pressure relief valve in 
the pressure line near the pump outlet. 
This system proved in practice to have 
one serious disadvantage; in cold 
weather the resistance to flow in the 
lines, plus the load from the unit being 
operated, built up sufficient pressure to 
open the switch before the operation 
was completed. Also, if an acceleration 
or “bump” was encountered while the 
gear was being retracted the resulting 
high pressure would operate the pres- 
sure switch. 

There were two cures for this trou- 
ble; the use of lower viscosity fluid in 
winter to reduce the fluid resistance, 
and raising the kick out pressure set- 
ting of the pressure switch. The use 
of thinner fluid in turn had the disad- 
vantage that increased wear occurred 
in pumps and moving joints because 
of the poorer lubrication provided. In- 
creasing the pressure setting had many 


disadvantages. Pump life was short- 
ened, also weight was increased be- 
cause of the heavier lines and cylinders 
required. The maintenance cost of the 
system also increased. 

A satisfactory solution to the prob- 
lems involved in the use of electric 
motor driven hydraulic pumps was 
never found, because as the size and 
performance of airplanes increased, the 
power requirements of the hydraulic 
system soon exceeded the capacity of 
the electric power units that could be 
installed without increasing weight pro- 
hibitively. 

In modern airplanes the pump is 
usually connected to and driven by one 
of the main engines. To control the 
delivery from the pump three different 
methods are used; these are the con- 
stant pressure, the manual pump by- 
pass, and the automatic pump bypass 
systems. 

In the constant pressure system, as 
shown in Fig. 9, the pump delivers 
fluid under full pressure at all times. 
The excess fluid not required for opera- 
tion of units is returned to the reservoir 
through a relief valve. All the excess 
horsepower is transformed into heat 
in the relief valve. If the heat gen- 
erated exceeds the radiating capacity 
of the system an excessive fluid tempera- 
ture results. This type of pump con- 
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quired for operation of units is returned through a relief valve 
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trol is suitable only for small horse- 
power. The commonest example of this 
system is the Sperry Automatic Pilot. 
in which the hydraulic power dissipated 
is on the order of 15 horsepower. 

In most high power hydraulic systems 
it is necessary to provide some sort of 
bypass to allow the pump to circulate 
the fluid freely under no pressure, ex- 
cept when a unit is actually being op- 
erated. This reduces heating, and wear 
on pump and valves to a minimum. 

Bypassing can be done manually by 
several methods. The commonest of 
which involves the use of a pressure op- 
erated bypass valve which is set man- 
ually and kicked out by the build-up 
of pressure at the end of the operation. 
Another method uses a series of by- 
passes operated by the directional con- 
trol valves. When all the directional 
control valves are in neutral the bypass 
is open, but the operating of any one 
of the directional control valves will 
close the bypass. 

The first of these methods. the man- 
ually closed bypass valve, is shown in 
Fig. 10. The operation of a system 
using this method of pump control is 
as follows: When the pilot wants to 
operate a unit such as the retractable 
landing gear he first moves the direc- 
tional control valve, after which he 
closes the bypass valve. thus forcing the 
entire pump output through the direc- 
tional control valve and into the operat- 
ing cylinders. When the operating cyl- 
inders reach the end of their travel the 
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to close hydraulic circuit. Pressure build-up in auxiliary valve 


cylinder at end of operation kicks bypass valve open 


pressure builds up and kicks the by- 
pass valve open. The directional con- 
trol valve may be left in the open posi- 
tion or returned to neutral when the 
operation is completed. This type of 
control has the same disadvantage as 
the pressure operated switch control 
for electric motor pumps previously de- 
scribed, that is, the bypass valve can be 
kicked open before the operation is 
completed by high fluid resistance from 
cold oil or by a high accelerated load 
on the unit being operated. This sys- 
tem does not suffer from cold oil 
trouble to the same degree as the elec- 
tric pump system, since the constant 
circulation keeps the fluid warm in the 
bypass valve system. as well as the 
pressure and suction lines to the pump 
and the reservoir. 

The manual bypass system when com- 
pared with the automatic bypass sys- 
tem, has a few disadvantages. The man- 
ual bypass system requires two motions 
on the part of the pilot to perform any 
operation. The valve is liable to mal 
function in cold weather or when ac- 
celerations are encountered. And the 
parts are heavier because of the high 
ratio between normal working pres- 
sures and maximum pressures. For 
these reasons, this type of pump by- 
pass is rarely used. 


A series of bypasses operated by the, 


directional control valves results in a 
system like that shown in Fig. 11. The 
operation of a system using this method 
of pump control is as follows: When 


the pilot wants to operate a unit, for 
instance, if he wants to retract the 
landing gear, he simply moves the 
directional control valve to the proper 
position, in this case the “retract” posi- 
tion, waits until the gear is retracted. 
and then returns the control valve to 
neutral. When the control valve is 
moved to retract, it not only directs 
the fluid to the proper cylinders. but 
it also closes the associated bypass 
valve. When the bypass valve is closed 
the fluid is no longer permitted to re- 
turn freely to the reservoir. but instead 
the fluid is forced to go into the op- 
erating cylinders. After the pressure 
has built up at the end of the travel of 
the operating cylinders the fluid is 
forced to go out the relief valve. When 
the directional control valve is returned 
to neutral after the operation is com- 
pleted, the bypass is opened and the 
fluid again circulates freely. 

The directional control valve system 
is free from the disadvantages of the 
previous systems, but it has one dis- 
advantage. If the pilot fails to return 
the control valve to neutral after the 
operation is completed the fluid cannot 
bypass freely but must go through the 
relief valve. This means that the en- 
tire pump output horsepower is con- 
verted into heat which, in the modern 
airplane system, is sufficient to heat 
the fluid to the point that the system 
becomes inoperative. either as a result 
of pump seizure or through rapid vapor- 
ization of the fluid. Since pilots have 
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many duties other than the operation 
of the hydraulic system, failure to re- 
turn the control valve to neutral has 
proved to be of rather frequent oc- 
currence, usually with resulting damage 
to the hydraulic system. 

Several cures have been proposed in- 
cluding the use of time delay devices 
for returning the directional control 
valves to neutral after a reasonable 
time lag, pressure rise plus time delay 
devices, mechanical or electrical means 
for returning the valve to neutral by 
the last part of the travel of the unit 
being operated, and various other sys- 
tems. These systems are at best added 
complications to an already complicated 
system and, when compared with a 
system using an automatic pump by- 
pass, present more disadvantages than 
advantages. 

When the pilot wants to operate a 
unit in an airplane equipped with an 
automatic type of pump bypass, as 
shown in Fig. 12, he merely puts the 
control valve in the proper position. 
Opening the control valve drops the 
pressure in the pressure manifold caus- 
ing the bypass valve to close, thus forc- 
ing the discharge from the pump to 
flow through the one way check valve 
into the pressure manifold. When the 
pressure builds up at the end of the 
piston travel the bypass valve auto- 
matically opens, unloading the pump. 
When the fluid resistance is high, as in 
cold weather, the effective flow from 
the pump to the cylinders is reduced 
through the action of the bypass valve 
which at short intervals opens as the 
high pressure limit is reached and then 
closes as the fluid warms and the re- 
sistance drops. In the case of a tem- 
porary high pressure in the system 
caused by an accelerated load the by- 
pass opens until the pressure drops 
below the low limit and then closes 
again. 

An accumulator is commonly used 
with an automatic pump bypass system 
for several reasons. One is that the 
accumulator provides sufficient fluid to 
allow some leakage without causing 
extremely frequent operation of the 
automatic bypass valve. Another is that 
the accumulator avoids shock pressures 
when the bypass valve is opening, 
since without the accumulator pressures 
would rise rapidly. 

Before concluding the subject of 
pump control mention should be made 
of one system which is not in wide 
use at the present time, but which may 
in the future prove to be advantageous. 
This is the use of automatically vari- 
able displacement pumps with which 
two forms of control are possible, varia- 
tion in pump speed and variation in 
pump displacement. The type in which 
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the displacement, or quantity of fluid 
pumped per revolution, can be varied 
seems to offer many advantages. The 
usual control arrangement keeps the 
pressure in the pressure manifold con- 
stant within certain limits. When the 
pressure is below or at the low limit 
the pump operates at full displacement. 
As the pressure approaches the high 
limit the displacement is automatically 
reduced and reaches zero at the high 
limit. As there is no fluid flowing 
through the pump at zero displacement, 
some provision is made to carry off the 
heat generated by friction and internal 
leakage within the pump. This type of 


pump control has the advantage over 
the automatic bypass system in that the 
operation is smooth and continuous 
rather than intermittent, consequently 
noise is reduced and shock pressures 
are eliminated, both of which are im- 
portant in the operation of high horse- 
power systems. 

Methods for obtaining a controlled 
variable delivery by varying the pump 
speed with a pressure controlled clutch 
have not been altogether -satisfactory. 
With devices of this type the fluid flow 
is intermittent, and both the pump and 
its engine drive are subjected to shock 
loads, which are always objectionable. 





Mechanica/ 
connection ~=~- sgl 
ws 
Spring 
loaded 
relief 





-Reservo/r 


“Bypass valves” 











Fig. 11—-Series bypass circuit in which bypass valves and directional control valves work 
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cally opens when pressure builds up at end of operation 
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Tension Factor Affects 
Life of Transmission Belts 


RESULTS OF TESTS made recently by the 
B. F. Goodrich Company show that the 
life of transmission belting and V-belts 
is greatly influenced by the tension fac- 
tor, and that an increase in tension 
over that recommended for operation 
will result in failure long before the 
belt should break down. One of the 
conclusions reached is that an increase 
of 3 lb. per in. per ply over the recom- 
mended tension results in the belt giv- 
ing only about 1% of its useful life. 
In announcing the results the com- 


pany points out that the tests were 
highly accelerated and are. therefore. 
not an index to life in actual service. 
They were made only to get data on 
the ratio of tension to belt life. 


Improvements in Airplane 
Design Are Costly in Time 


THAT AIRPLANE DESIGN is far from a 
simple matter is indicated by the fact 
that roughly three times the number of 
man-hours spent on the original design 
of the North American Aviation Corpo- 
ration’s B-25 and Mustang model air- 





Stereoscopic height-finders, su- 
per-precision instruments developed by 
the Army Ordnance Department and 
used in connection with antiaircraft 
gun fire, are primarily self-contained 
optical instruments able to measure 
within split seconds either the distance 
from the target to the height-finder or 
the vertical height of the aerial target 
from the position of the height-finder. 
The data obtained by the height-finder 
are relayed electrically to the comput- 
ing director (mechanical brain) and 
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then to the guns. The height-finder 
works by an “optical system” or ar- 
rangement of lenses and prisms and 
other devices which make extremely 
complex mathematical computations 
almost instantly. Speed is paramount in 
all antiaircraft range finding since the 
speed of planes places them within gun 
range for only a few seconds. Height- 
finders such as this one are used exclu- 
sively for high-altitude antiaircraft gun 
fire control. They may also be equally 
effective in long-range anti-tank fire. 
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planes have been necessary so far for 
design improvements. New drawings 
required to keep up with these improve- 
ments have run considerably higher 
than the number of drawings required 
for the original design, and in the case 
of the B-25 there have been thousands 
of changes to make in order to keep 
the design up-to-date. The table below 
gives the figures involved. 





B-25 





Original | Design 
Design | Changes 





Man-hours.........] 156,000 | 500,000 
Number of drawings. 8,500 11,000 








Mustang 
Man-hours......... 60,000 | 156,000 
Number of drawings. 2,800 4,100 











Critical Materials Saved 
With Special Core Steel 


HipersiL, the core steel recently devel- 
oped by the Westinghouse Electric & 
Manufacturing Company, has _ saved 
nearly 40 tons of steel, four tons of 
copper and 6,000 gal. of oil in the 
construction of two 257-ton transform- 
ers, each as big as a six-room house, 
which handle power for a new alumi- 
num plant. Construction of the trans- 
formers required about 188 tons of 
structural steel, 111 tons of special 
core steel and 130 mi., or 29 tons, 
of copper wire. For cooling and insu- 
lation 44,000 gal. of oil are needed. 


Steel Cables Replace 


Fabric in Conveyor Belt 


STEEL CABLES are used in place of the 
customary cords or fabrics in a new 
type of conveyor belt announced by the 
Goodyear Tire & Rubber Company. 
This belt is being used at present to 
carry iron ore to blast furnaces. It is 
no thicker than a belt with six plys of 
fabrics, but has the equivalent strength 
of 14 such plies. The carcass of the 
belt consists of parallel steel cables. 
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Diesel injection spray nozzles are 
tested by the Cooper-Bessemer Corpo- 
ration with a device like that shown 
above. Each nozzle is fitted into an 
overhanging arm and fuel oil is forced 
through at tremendous pressure into 
the test tubes placed some inches away. 





Cooper -Bessemer 
Each stream of oil must strike the 
mouth of its particular test tube receiver 
accurately and deliver the proper 
amount of oil in a specified time for 
the nozzle to be acceptable. The device 
was developed by the company’s re- 
search specialists, 








Discussions and Comments from Readers 


PORCELAIN-TO-METAL SEAL 
To the Editor: 

Where air-tight seals are required 
between metal fittings and porcelain 
insulation, one of the most satisfactory 
methods employs a metallic glaze sus- 
pension of platinum-gold. Once-fired, 
glazed porcelzin is painted with this 
suspension in the area of the seal and 
then fired to pyrometric cone 018, ap- 
proximately 1,290 deg. F., in 9 to 30 
hr. in an electric furnace. This firing 
produces a shiny metallic layer of 
glaze which is tightly bonded to the 
regular silicate-glazed surface of the 
porcelain. 

The surface thus treated, being metal- 
lic. is amenable to the application of 
solder or other metals of low melting 
temperature. For best results, the plat- 
inum-glazed surface is first coated with 
a thin layer of tin. Metal fittings such 
as caps, sleeves, rings, are assembled 
then by use of molten solder, which 
bonds well to both the tinned surface 
and the metal fittings. 
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The rather expensive platinum is 
used in preference to other types of 
metallic glaze because of the ease and 
consistency with which it can be pro- 
duced, because of the strong, gas-tight 
adherence of the platinum to the glazed 
porcelain after the firing process, and 
because it is an easy surface to tin or 
solder. —Dr. Ratston Russe tz, Jr. 

Research Department 
Westinghouse Electric & Mfg. Co. 


COMPUTER FOR SHOP PHOTO 
DISTANCE MAY INTEREST 
ENGINEERS 


To the Editor: 


We read with a great deal of interest 
A. C. Rasmussen’s “Computing Dis- 
tances for Shop Photos” in your Sep- 
tember issue. 

Granted that your magazine is ad- 
dressed to engineers, I still feel they 
would like to take advantage of some- 
thing in the way of a computer that 
would work as fast as they could focus 
a camera—for instance, a range finder 


that we manufacture which is coupled 
right to the camera. 

Of course, this range finder is adapt- 
able only for cameras having a ground 
glass, and without a ground glass per- 
haps the best range finder of all is a 
piece of string or a yardstick, or both. 

This sounds sarcastic in reading it, 
but it is not meant to be. Perhaps engi- 
neers would rather do it this way. 

—CHARLEs E. KIpNER 
The Kalart .Company 


DeSEVERSKY VS. THE CRITICS 
To the Editor: 


I have just had the pleasure of read- 
ing the article in your September 1941 
issue on the Rolls-Royce Engine. I 
also had recently read Major Alexander 
P. de Seversky’s book “Victory Through 
Air Power.” 

I notice that at the start of your ar- 
ticle you say that the Rolls-Royce En- 
gine, the Merlin XXVIII is the power 
plant of the Hurricanes and Spitfires. 
Major deSeversky in his book states 
very definitely that these two planes 
are powered with the Napier Sabre 
Engine of 2,000 hp. Major deSeversky 
says ‘definitely that the engine of the 
higher hp. is necessary for combat- 
fighting planes at altitudes around 
30,000 feet, where most of the fighting 
occurs today. 

Naturally, people like myself are 
badly confused by conflicting  state- 
ments and if you have any information 
as to just what engines power the above 
mentioned planes, | would appreciate 
having it. —Pottrer BowLes 

Hoffman Specialty Company 


Editor's Note—A recent check sub- 
stantiates the statement that the Rolls- 
Royce Merlin XXVIII was the power 
plant for English Hurricane and Spit- 
fire Fighters when the article was writ- 
ten (P.E. Sept. 1941, p. 456) and, Maj. 
De Seversky notwithstanding, that it 
still is the engine for these craft. 

With reference to the statement that 
high horsepower engines are necessary 
for high altitude fighters, the fact is 
that the Japanese Zero fighter, whose 
engine is estimated at between 900 and 
1,100 hp., has operated at 30,000 ft., 
right in the area supposedly reserved 
for planes with 2,000 hp. engines. 

Undefined talk about horsepower is 
mere chatter. Questions which must 
be considered are the methods by 
which the engine is rated, whether it 
is supercharged, and if so, whether its 
supercharger is mechanically or tur- 
bine driven. High altitude flight is 
not so much a question of horsepower 
at sea level but one of how to give 
the engine the necessary fuel charge to 
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operate efficiently in the atmospheric 
conditions prevailing at the desired 
ceiling. For instance, a 1,200 hp. en- 
gine may be able to develop only 900 
hp. at 10,000 ft. Put a turbo-super- 
charger on this engine and it will de- 
liver its full power quota at practically 
any altitude. 

Many statements made for wide pub- 
lic consumption are mere generalities. 
and fail to consider specific conditions. 
It is perfectly conceivable that one 
plane may be faster than another at 
5,000 ft., yet slower than its rival at 
20,000 ft. Thus, a glib account would 
be correct if it merely said that either 
plane is faster than the other. Yet any 
such statement would be inaccurate. 

As for Major De Seversky’s book, 
both the author and certain of his prin- 
ciples are under attack by valid au- 
thorities. The authoritative magazine 
Aviation, for instance, labels the book 
“so glib, specious and contradictory 
that it leaves the reader in a serious 
state of confusion with respect to air 
power.” (Aviation, July 1942, p. 233.) 
This review of Major De Seversky’s 
widely-read book cites contradictions, 
almost literally, by chapter and verse. 
and points out specific instances in 
which the author suggests ideas which 
would develop a crushingly superior air 
force but skips completely any explana- 
tion of how to get these qualities into 
our fighting planes. 

Don R. Berlin, General Motors Cor- 
poration aeronautical engineer, attacks 
Major De Seversky’s writings as “bitter 
and unfounded criticism.” 

Concensus of the criticism directed 
against Major De Seversky may be 
summed up by the statement that he 
wants to win today’s war with tomor- 
row’s planes. 


BERYLLIUM COPPER 
INVESTIGATION NOT 
ALL-INCLUSIVE 


To the Editor: 


In his letter, page 534 of the Septem- 
ber issue of Propuct ENGINEERING. Mr. 
R. W. Carson suggests the use of bery]- 
lium copper for cord set contacts. 

As the editor’s note stated, my inves- 
tigation was not intended to be all- 
inclusive. However, since Mr. Carson 
seems very much interested in beryl- 
lium copper applications, he will be 
glad to learn that beryllium copper was 
tried out for cord set contacts and ter- 
minal pins about ten years ago. when 
beryllium copper was relatively new on 
the market. 

The results were not sufficiently fa- 
vorable to warrant the higher material 
cost plus the additional cost of heat- 
treatment in an item so highly competi- 
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tive as cord sets. In fact, beryllium 
copper seems to have rather poor re- 
sistance to arcing and after it once 
starts, deterioration is quite rapid. As 
to strength—since beryllium copper is 
heat-treated at 500-600 deg. F. it is 
evident that the high strength charac- 
teristics will be nullified at operating 
temperatures that may reach 500 
deg. F. —E. O. Morton 

Westinghouse Electric & Mfg. Co. 


TODAY’S BERYLLIUM COPPER 
IS DIFFERENT, MORTON SAYS 


To the Editor: 


The beryllium copper Mr. Morton 
tried out about ten years ago was quite 
a bit different from the materials avail- 
able today and present methods of heat- 
treating give far better conductivity and 
heat resistance than were available in 
the early days of beryllium copper. 

It is true that beryllium copper loses 
strength at temperatures near its hard- 
ening heat, but even then it has marked 
superiority over such materials as brass, 
bronze or nickel silver. When beryllium 
copper is heat-treated in the range be- 
tween 650 and 700 deg. F. service tem- 
peratures as high as 500 deg. F. are 
permissible provided, of course, the 
working stresses are kept low. 

—R. W. Carson 


Instrument Specialties Co. 


WRENCH CLEARANCES, MORE 
DATA AND A CORRECTION 

The caption over the table presented 
on p. 412, July issue of Propuct Enet- 
NEERING, is in error. The caption should 
read “Flanged pipe clearances _re- 
quired for the combined use of double 
open end 45-deg. and 80-deg. offset 
wrenches.” 

As a supplement to Table I. p. 155, 
March issue of Propuct ENGINEERING. 
the following table is submitted by 
Arthur H. Korn, for cast iron pipe 
flanges: 


Flanged Pipe Clearances 
Required for double open end 45-deg. 


offset wrench. 
Dimensions X, Y, R in in., x in deg. 











Nomi- Cast lron Flanges 
nal 25 lb. per sq. in. 
Pipe 
Size X r R r 

I 9.8 | 12.9 | 14.5 63 
> 10.7 7 43.3 15.0 61 
6 h.4°7 33.3 | 15.6 58 
8 12.2 | 14.6 | 16.7 60 
10 14.6 | 15.9 | 18.1 Ls 4 
12 5.7 | 16.8 | 19.4 54. 
14 18.0 | 19.6 | 22.4 54 
16 20.9 120.5 1 23.6 16 
lf Zr 2 pea. | 24.4 16 
20 Za. t 33.0 | 25.5 1] 
24 oak 20:3 1.27.8 42 




















STANDARDS FOR ALLOWABLE 
VIBRATION DISTURBANCE 


To the Editor: 


Part II of the article “Isolating Im- 
pact Vibrations in Machinery Founda- 
tions” which was presented in the 
September issue of Propuct ENGINéEER- 
ING, concluded with a reference to 
establishing standards for “allowable 
disturbance.” To pursue this subject 
further might be enlightening. 

In order to establish some more or 
less reliable and practically acceptable 
disturbance standards, much experi- 
mental work has been done. But. be- 
cause of the non-uniformity of experi- 
mental conditions and methods. the 
data obtained by different researchers 
are scattered over such a wide range 
that no definite conclusion is possible 
at the present time. This situation is 
illustrated in the accompanying figure 
where the results of three different ex. 
perimenters are shown. 

With methods similar to those used 
in acoustical engineering, vibration dis- 
turbance has been studied on a basis 
of subjective physiological perception. 
The figure shows plots of the maximum 
amplitudes Y,, in millimeters against 
the frequency f in cycles per sec. on the 
thresholds of different levels of percep- 
tion of intensity. Curves (1) and (2) 
were derived from experiments made 
for the purpose of determining the com- 
fort characteristics of hard seats in 
vehicles (H. M. Jacklin, Transactions, 
S.A.E., 1936, p. 401). Curve (1) is the 
threshold of perception, Curve (2) is 
the threshold of annoyance, both in a 
seated position. Curve (3) is taken 
from Deutsche Industrie Normen 4150 
and gives the values of “allowable” ver- 
tical vibration of the foundation as a 
guide in vibration isolation problems. 
It will be noted that the whole range 
of the test data falls under two different 
laws: for frequencies less than 50 cycles 
per sec. the curve corresponds to the 
equation 


a f _ 4 


while for frequencies greater than 50 
cycles per sec. the equation is 


Ym f? = 124 


This means that the human sensitivity 
for vibrations can be characterized by 
a velocity or by an acceleration function 
depending upon the range of fre: 
quencies. 

Curves (4) and (5) in the figure 
(taken from Forschung, 1935, p. 116, 
F. J. Meister) relate to a series of very 
thorough tests performed in a standing 
position and represent the “threshold of 
definitely uncomfortable sensation” and 
the “threshold of harmful vibration.” 

The detailed discussion of the cited 
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tests is beyond the scope of this article; 
nevertheless it should be mentioned here 
that although all of the curves show a 
common “hyperbolic” shape, the dif- 
ferences in the relative magnitude of the 
functions create a doubt as to their 
reliability of application to actual de- 
sign problems. Obviously the wide 
difference in the results of these experi- 
ments cannot be explained by differ- 
ences in experimental equipment used; 
more likely it is attributable to the dif- 
ferent methods used and to the different 
assumptions regarding individual per- 
ception of “disturbance level.” 

As a compromise, in the opinion of 
the author, the data given by Deutsche 
Industrie Normen 4150 being reduced 
about 10 to 20 percent should probably 
be considered as the most acceptable 
for use in hammer foundation designs. 

In closing this discussion it should 
be mentioned that, to the knowledge of 
the author, no experiments have been 
made for objective determination of 
allowable vibrations on the basis of dis- 
turbance to the operation of sensitive 
machinery. Lacking such experimenta- 
tion it seems reasonable to assume, for 
the present, that the field of values be- 
tween Curves (4) and (5) could be 
used for this purpose. These data would 
be applicable for the allowable vibra- 
tion of the ground around the founda- 
tion (not the foundation itself), where 
grinding machines, testing apparatus or 
other sensitive machines are near ham- 
mers or punch-presses. 

For those readers who desire to pur- 
sue the subject further, the author in- 
cludes the following short bibliography 
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to supplement the references given 
throughout the text. 

Sofiroff — Desertation, Tech. Hoch- 
schule Berlin, 1937 

M. J. Brillonin, Laboratore du Batis- 
ment et de Travaux Publics, Paris, 
1935 

Bernhardt, Der Bauing, 1937 

Baugrund, G.M.B.H. Berlin 

In checking the data published in 
Part I of the article “Isolating Impact 
Vibrations in Machinery Foundations” 
which appeared in August, Propuct 
ENGINEERING, it has been discovered 
that Equations (7) and (9) on p. 461 
are in error as printed. 

Equation (7) should read 

E;= E, oo) (1 + 7)? 


Equation (9) should read 


, _(1+2\o MoM») 
si M Jaye a M 


Leon M. DEKANSKI 














HOW FAR DOES FIDO SWIM? 
To the Editor: 


Here is a problem for which we 
would like to see a solution. 

A hunter is standing on the bank of 
a river. His dog is directly opposite on 
the other bank. The hunter calls the 
dog, and immediately it plunges in and 
starts swimming directly toward its 
master, 

The hunter observes that the dog has 
completed two-thirds of the distance 
across the stream before the dog stops 
moving downstream relative to the 
bank. He also observes when the dog 
reaches him that the journey required 
five minutes longer than would have 
been needed had there been no current. 
He knows that the dog’s still-water 
swimming speed is two miles per hour. 

We want to know how wide the 
stream is. 

—G. F. SHERMAN 
Taylor Forge & Pipe Works 
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NICKEL POWDER RESEARCH 
WINDS UP WITH COATING 


Attempts by Dr. Oliver P. Watts. 
professor of electrochemistry at the 
University of Wisconsin, to make nickel] 
powder by rapidly electroplating the 
metals on a copper sheet ended with 
the copper sheet being nickel-plated on 
the back but not on the front. This 
phenomenon was reported by Dr. Watts 
at a recent meeting of the Electrochem- 
ical Society in Detroit. 

In his efforts to obtain nickel pow- 
der Dr. Watts had tried to utilize the 
“burned” deposit by passing a high 
current through a dilute solution of 
nickel sulphate. To increase the con- 
ductivity of the solution a large amount 
of sodium sulphate was added and then 
the solution was heated. A film of al- 
kali appeared on the front of the cop- 
per plate and a good adhering coat of 
nickel on the back. 

Other metals and other solutions were 
tried and it was found that the same 
thing could be done with cobalt and 
iron, but not with tin, zinc or copper. 


99.84 PERCENT SYNTHETIC 
RUBBER TIRES BEING TESTED 
Tires with a rubber content of 99.84 
percent synthetic rubber are now be- 
ing tested in various parts of the coun- 
try, according to Dr. Howard E. Fritz, 
director of research of the B. F. Good- 
rich Company. This was indicated in 
an address by Dr. Fritz before a recent 


Technical Societies 


meeting of the Engineers Society of 
Pennsylvania. Dr. Fritz also said: 

“Experimental development work 
done with samples of butadiene type 
synthetic rubber—the type which makes 
up the great bulk of the government 
synthetics program—has already shown 
up much that is good and _ several 
things that are still unsatisfactory about 
this new rubber. 

“We are certain that synthetic rubber 
is here to stay. We have confidence in 
the engineers and chemists of this coun- 
try. Synthetic rubber will be improved 
and made more cheaply. New uses will 
be found both for it and for natural 
rubber when the latter again becomes 
available. Many new and useful plas- 
tics are just in the cradle of the labora- 
tory. 

“We are on the threshold of a daz- 
zling era which will open up to public 
view with startling brilliance when the 
war clouds are swept away. Not only 
in plastics, but over a tremendous ex- 
panse of products is this true.” 


SWOPE IS SIXTH RECIPIENT 
OF HOOVER MEDAL 

Gerard Swope, president of the Gen- 
eral Electric Company, has been se- 
lected as the sixth recipient of the 
Hoover Medal, with the following cita- 
tion: 

“Gerard Swope. engineer and distin- 
guished leader of industry, ever deeply 
interested in the welfare of his fellow 
men, whose constructive public service 
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in the field of social, civic, and humani- 
tarian effort has earned for him the 
Hoover Medal for 1942.” 

The medal will be presented to Mr. 
Swope during the Winter Convention of 
the American Institute of Electrical 
Engineers during the week beginning 
January 25, 1943. 


SPECIFICATIONS FOR HEAVY 
STEEL FORGINGS ARE APPROVED 

Eight proposed emergency specifica- 
tions have been developed by the Tech- 
nical Advisory Committee on Heavy 
Steel Forgings of the American Society 
for Testing Materials. These specifica- 
tions include “heavy carbon and alloy 
steel forgings produced directly from 
ingots or from rolled or forged billets 
approximating 100 sq.in. in cross sec- 
tion and over.” All railroad forgings 
are excluded. 


A.S.T.M. STANDARDS REVISED 


New tentative standards have been 
approved by the Committee on Stand- 
ards of the American Society for Test- 
ing Materials on the recommended 
practice for making torsion tests of cast 
iron; the method of test for measuring 
permeability and core loss of flat rolled 
magnetic materials at low alternating 
inductions using 28-CM, incremental 
permeability and core loss of flat-rolled 
magnetic material at low alternating 
inductions using 28-CM, permeability 
of feebly magnetic materials; methods 
of test for compressive strength of plas- 
tics, coefficient of linear thermal expan- 
sion of plastics, and water vapor per- 
meability of plastic sheets. 

Revised existing tentative standards 
have been issued for specifications for 
zinc coating on hardware and fasten- 
ings; phosphor bronze rods, bars, and 
shapes and phosphor bronze wire. Also, 
tentative methods of testing molded ma- 
terials used for electrical insulation, 
test for power factor and dielectric con- 
stant of electrical insulating materials, 
testing solid filling and treating com- 
pounds used for electrical insulation 
and tension testing of plastics. 

Withdrawals include standard speci- 
fications for seamless cold-drawn alloy- 
steel (4 to 6 percent chromium) heat 
exchanger and condenser tubes and 
seamless alloy steel (4 to 6 chromium) 
still tubes for refinery service. 


TIN ELECTROPLATING BOOMS, 
HOPPER TELLS ASSOCIATION 


Electrolytic tinplating capacity has 
undergone phenomenal increase during 
the past year and will be augmented to 
handle civilian requirements estimated 
at 1,400,000 tons yearly by mid-1943, 
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members of the Association of Iron and 
Steel Engineers were told recently. 

From its peacetime plant of two con- 
tinuous tinplating lines capable of han- 
dling 30-in. strip at speeds above 300 
ft. per min., the nation’s capacity will 
have been augmented by the end of the 
year by 14 new lines, By mid-1943, there 
will be 26 in operation, most of them 
designed to handle 36-in. strip at speeds 
above 600 ft. per minute. 

These disclosures were made by J. 
H. Hopper of the General Electric Com- 
pany’s industrial engineering depart- 
ment, before a meeting of the associa- 
tion at Pittsburgh Sept. 22. Hopper 
emphasized that electrolytic tinplating 
expanded overnight after 80 percent of 
the nation’s tin supply was cut off by 
the war. Hot dipping, which is consid- 
ered more satisfactory for certain uses, 
is still practiced, but its entire output 
is devoted to military use. Electrolytic 
tinplating uses 60 percent less tin than 
dipping. 

Hopper also described new, heavy- 
duty, copper-oxide rectifier units which 
will replace conventional motor-gener- 
ator sets commonly used to supply low- 
voltage direct current for electrolysis. 
Rectifiers are equally efficient, smaller 
and need little maintenance expendi- 
ture. 


MAC SHORT NOMINATED 
FOR SAE PRESIDENCY 


Mac Short, vice-president of engi- 
neering for the Vega Aircraft Corpora- 
tion, Burbank, Calif., has been nomi- 
nated for presidency of the Society of 
Automotive Engineers. Since balloting is 
done by mail on names submitted to the 
membership, nomination is tantamount 
to election. 


FUSE LINK STANDARD CHANGED 
The N.E.M.A. standard for distribu- 


tion cutouts has been changed to re- 
duce the overall length of universal 
fuse links for cutouts from 23 to 20 in. 
The change, made to conserve copper, 
will remain in effect for the duration, 
but links fabricated before Sept. 9 are 
not affected. The National Electrical 
Manufacturers Association asks users 
to salvage surplus copper clipped from 


link ends. 


BATTELLE’S ENLARGED 
RESEARCH PROGRAM TO BE 
HEADED BY MAIER 

Direction and correlation of an en- 
larged program of fundamental re- 


search for the Battelle Memorial Insti- , 


tute will be the principal duty of 
Charles G. Maier, associated with the 
U. S. Bureau of Mines for nearly 20 
years, who has recently joined the In- 


stitute’s staff. The program which \r, 
Maier will initiate is expected to result 
in new technological knowledge in the 
field of chemistry, fuels, ceramics. and 
metallurgy. Mr. Maier will also serve 
as advisor and consultant for the lnsti- 
tute’s war research program. 





Meetings 


American Society of Mechanical Engi- 
neers—63rd annual meeting, New York, 
Noy. 30-Dec. 4. Hotel Astor. 


15th National Exposition of Power and 
Mechanical Engineering—New York, N. Y.. 
Nov. 30—Dec. 4. Madison Square Garden. 
Charles F. Roth, manager, 480 Lexington 
Ave., New York, N. Y. 

National Association of Manufacturers 
—Annual meeting, New York, N. Y., Dee. 
2-4. Waldorf-Astoria Hotel. 

Air-Cargo Engineering Meeting—Chi- 
cago, Ill., Dec. 8-9. Sponsored by S.A.E. 
Chicago section and S.A.E. Aircraft and 
Aircraft Engine Activities. 

American Society for Testing Materials 
—Spring meeting and convention week, 


Buffalo, N. Y., week of Mar. 1, 1943. 





Do You Know That— 


AT LEAST A LITTLE SILVER now goes into 
every motor, generator, transformer or 
other apparatus made by one large 
electrical manufacturer. In many cases 
silver adds to cost, but in some contacts 
and brazing alloys the higher cost is 
claimed to be well justified. (21) 


THE ENGINEER of an eastern depatt- 
ment store determines the rate of sales 
by hooking a graphic wattmeter into 
the circuit of a motor which drives a 
positive-displacement type vacuum 
pump which operates the store’s pneu- 
matic cash carrier system, and main- 
tains a constant vacuum thereon. Elec- 
trical input to the motor is proportional 
to the load on the carrier system. Thus, 
current changes recorded by the watt- 
meter indicate corresponding changes 
in the rate of sale. (22) 


TIRE THAT GRIPS ON ICE has sharp 
crimped steel inserts in its tread. It 
was developed for U.S. aircraft in 


Alaska and Iceland. (23) 


ONE HUNDRED TONS of steel ingots will 
make 65 tons of pipe for the petroleum 
industry, but, even though rolled and 
processed in almost the same way. will 
yield only 60 tons of shell steel. Speci- 
fications for the latter demand a bigger 
slice off the top of the ingot than do 
most peacetime industrial specifications. 


(24) 
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| New Materials and Parts |" 


Senacon Motor Harnesses 


Air Exhaust For Work 


Senacon air motors feature dual ex- 
haust ports by which the air exhaust 
blasts may be utilized to eject finished 
work or clean out chips. Speed of 
either or both working strokes can also 
be adjusted by means of these ports. 
These motors find wide application in 
auxiliary applications for machine tools 
and as prime movers for supplying 
fractional horsepower for such opera- 
tions as tube flaring, punching, broach- 
ing, stamping and die-casting. Complete 
with universal integral valves, these 





motors are available in standard models 
with strokes of 144, 2%, 6 and 9 in. 
Other sizes, ranging from one to 18 in., 
are available on special order. Smith- 
Johnson Corp., 623 E. 12th St., Los 
Angeles, Calif. 


Lubricating Pump Uses 
Shipping Drum as Reservoir 


Motor-driven hydraulic barrel pump 
fits standard 55 gal.-400 lb. drums, and 
thus eliminates handling of oil or 
grease supplies by using the shipping 
drum as the pump reservoir. Operated 
by a % hp. motor, the pump is 
mounted, with its motor and hydraulic 
cylinder, on a flanged head which fits 
over the shipping drum. Pumping 
agent is a non-compressible oil, which 
assures pumping at full rated capacity 
at all times. The double-acting piston 
discharges on both strokes, maintaining 
a constant supply of the lubricant be- 
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ing discharged. Pumps are self- 
lubricating and fully inclosed. Avail- 
able in 6 different discharge capacities 
and pressure combinations. Trabon En- 
gineering Corp., 1814 E. 40th St., 
Cleveland, Ohio. 


Electrical Harness Clips 
Facilitate Sub-Assembly 


Harness clips speed sub-assembly 
work by holding loose wires in con- 
venient positions out of the way of 
workers. Clips are cushioned with 
Adelite synthetic rubber insulating ma- 
terial which prevents chafing of the 
wires, and can be fastened temporarily 
to a group of wires during jig or sub- 
assembly. The greater the pressure 
against the cushion, the tighter the clip 
holds. Illustrated are two types, the 
one on the left is designed to hold 








three or more wires in parallel posi- 
tion. The clip to the right will hold 
large groups of wires. Adel Precision 


Products Corp., Burbank, Calif. 


Marine Switch Uses 
Shock-Proof Fuse Barrier 


Feature of a new series of shock- 
proof and drip-proof switches designed 
for naval and marine applications is a 
special barrier which prevents fuses 
from vibrating out of contact because 
of gunfire or other shock. The new 
switches are smaller than usual, saving 
steel and mounting space. Switch blade 
hinge jaws have been eliminated to 
save copper. This 100 amp. three-pole, 
575 volt, a.c., unit is contained in a 
cabinet 7-34 x 17-44 x 6-4 in. A spe- 
cial catch is provided to hold switches 
in the “off” position while fuses are 
being replaced or other repairs made. 
All units have standard 250 volt fuse 
spacings. Available in two-pole, 250 
volt, d.c., or three-pole, 575 volt, a.c., 
services with capacities ranging from 
30 to 100 amps. Square D Co., 6060 
Rivard St., Detroit, Mich. 





Three-Ply Leather V -Belt 
Uses Ball Bearing Grip 


Continuous V-belt is made of three- 
ply leather, with the longitudinal 
strength concentrated in the center sec- 
tion of tough, high tensile strength, 
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stretch-resisting leather. Outside plies 
are of firm, wear-resisting, elastic 
leather which spreads and grips the 
pulley sides. All materials are water- 
proof and oil resisting. Ends are held 
together with a ball-bearing fastener 
composed of a U-shaped bolt fitted 
with ball bearings. A spacer plate and 
nuts hold the butt ends tightly. Belt- 
ing and fasteners are available in 4 
sizes, ranging from % x 11/32 in. to 
1% x 34 in. Victor R. Clark Belting 
Co., 605 W. Washington Blvd., Chicago, 
Ill. 


Synchromatic Relay 


Synchromatic relay for field applica- 
tions meets all requirements for syn- 
chronous motor control. Consists of two 
elements, one speed responsive, the 
other time responsive. The former is a 
current relay, the latter a rotary drum 
switch. Each is simply designed and 





needs no critical adjustments. Com- 
pactly designed for either panel mount- 
ing or for the deadfront, metal inclosed 
mounting. Westinghouse Electric & 


Mfg. Co.. 


fast Pittsburgh, Pa. 


Felt and Synthetic Rubber 
In Gasket Substitute 


Fel-Pro Thiokol, a substitute for 
such critical gasket materials as cork 
and rubber, is made by fastening Thio- 
kol to a specially-prepared felt base. 
It is weather-proof and is adaptable to 
applications demanding spongy quali- 
ties. The material has numerous in- 
dustrial and military applications, one 
of the latter being tailgate molding for 
army trucks. Available in strips as long 
as 6 ft. Felt Products Mfg. Co., 1530 
Carroll Ave., Chicago, Ill. 
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Timer Gives Twelve 
Contacts Each Hour 


This contact-making clock furnishes 
up to 12 signals hourly at predeter- 
mined intervals. Driven by a hysteresis- 
type motor, the clock is self-starting 
and has ample torque to operate the 





mechanism under exacting conditions. 
Entire motor unit is easily interchange- 
able. Standard setting for impulse 
duration is 15 sec., but this may be ad- 
justed with a micrometer screw. Hous- 
ing is of pressed steel, with a hinged 
cover and dustproof gasket. R. W. 
Cramer Company. Inc.. Centerbrook. 
Conn. 


Two-In-One Thermostat 


Device can be connected as two sin- 
gle-throw, single-pole switches. or as 
one single-pole, double-throw switch. 
Three contact combinations are possi- 
ble. Each element is independently ad- 
justed by a screw on the mounting 
bracket. Stackpile construction makes 
the instrument strong and compact. 
Temperature ranges are 300, 450 and 
700 deg. F. Recommended rating is 500 
watts non-inductive load at 115-230 
volts, a.c. Dimensions are 2-5% x 1-1/16 
x 34 in. Device can be mounted with 
two 6/32 in. screws. George Ulanet Co.., 
92 E. Kinney St., Newark, N. J. 


Water Detector Warns of 
Seepage in Storage Tank 


Water seepage in gasoline storage 
tanks can be controlled with the new 
Photoswitch electronic water detector 
lock. This device is fitted with a probe 
which extends through the tank to the 





seepage level and is connected to th 
lock which is mounted at a_ location 
remote from the tank. When water rise. 
to the end of the probe. an electrical] 
circuit is closed and the water lock 
stops pumping equipment and sounds 
an alarm. These locks operate on 115 
or 230 volts, a.c.. or may be operated 
by batteries. They will handle output 
loads up to 10 amp. at 115 volts, a.c.. 
and are supplied with weather-proof. 
pressed-steel or explosion-proof hous- 
ings. Probes are furnished in brass, 
stainless steel and other metals. Photo- 
switch Inc.. 21 Chestnut St., Cam- 
bridge, Mass. 


Reversible-Motored Relay 


Motorelay can be used with any 
floating contact device in applications 
where the control current exceeds con- 
tact ratings of the control instrument. 
It has a shaded pole, a_ reversible, 





geared-head motor, — totally-inclosed 
switches and a switching mechanism. 
Contacts have a non-inductive load 
capacity of 10 amp. at 110 or 230 volts, 
a.c., control circuit current is 0.35 amp. 
at 25 volts. Available with drawn steel 
cover. Barber-Colman Co., Rockford, 


Ill. 


Magnetic Current Detects 
Minute Flaws in Metal 


Hidden flaws in steel parts are dis- 
covered and shown up magnetically 
by the Ferroscope, which can handle 
parts up to 10 ft. long. Specimens are 
clamped between two contact plates 
and sprayed with a quick-drying solu- 
tion of ferrous oxide after which it is 
subjected to a magnetizing current. 
Particles of ferrous oxide build up over 
surface or subsurface breaks, checks, 
blow holes, grinding cracks, hairline 
seams, slag inclusions or variations in 
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grain structure which result from faulty 
heat-treamtent. Surplus ferrous oxide 
drains off and is collected for re-use. 
Western Industrial Engineering Co., 


3301 Medford St., Los Angeles, Calif. 


Thermal, Magnetic Actions 
Combined in New Breaker 


Six-ounce Quicklag breaker can stop 
a force equivalent to 230 hp., and pro- 
vides practical protection for lighting 
circuits, appliance and fractional mo- 
tors. This breaker, with cooperative 
thermal-magnetic trip action, offers 
quick opening on short circuits and 
full-time delay on overloads. Available 
in 15, 20, 25 and 35 amp., single pole 
only, 125 volts, a.c. Westinghouse Elec- 


tric & Mfg. Co., East Pittsburgh, Pa. 


Eases Small Circle Drawing 


The draftsman’s problem of drawing 
small circles accurately and easily is 
simplified by this toolmaker’s compass 
which draws accurate circles the radii 
of which may range from a few thou- 
sandths in. to % in. The compass body 
revolves around a stationary center- 
piece which is topped by a rest for the 
index finger. Furnished with scribing 
needle and a pencil adapter. Ithaca 
Scientific Instrument Co., Ithaca, N. Y. 








Standardized Breaker 
Saves Mounting Space 


Switches and circuit breakers may 
be mounted together in simplified 
fashion and with considerable space 
saving by use of the new Klixon PSM 
Circuit Breaker. This device has the 
same mounting dimensions as standard 
AN mechanical toggle switches, 34 in. 
wide, 148 in. center to center of mount- 
ing holes, and 13¢ in. deep. It is disk- 
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operated with a manual reset which 
gives shock- and vibration-proof pro- 
tection against overload. The device 
is not affected by transient shorts, and 
has ample rupturing capacity. Self- 
locking mounting inserts are standard. 
Available in close convenient ratings 
up to 35 amp. with plain or luminous- 
tipped reset buttons. Spencer Thermo- 
stat Co., Attleboro, Mass. 


Balanced “‘Exactor’ Gives 
Positive Remote Control 


Hydraulic device that furnishes posi- 
tive, accurate and economical remote 
control, consists of two elements, a 
transmitter and a receiver. A %4-in. 
tube connects the elements. Operating 
on the fluid displacement principle, the 
receiver transmits through its lever 
exactly the motion which is imparted 
to the transmitter handle. Cylinders 
are fitted with trunk-type pistons. The 
connecting tube, flexible enough to be 
formed around obstacles, carries a 
liquid of low freezing point to assure 
positive operation under all conditions. 
Equal and constant forces on each pis- 


/ 





ton are provided by an internal ar- 
rangement of springs and rocker arms, 
balancing the pistons against each 
other and preventing lost motion or 
backlash. Suction stroke delivers 100 
in. lb. of torque, equivalent to 85 in. 
Ib. of linear work. Pressure stroke de- 
livers as much as three times this 
amount. Sperry Products, Inc., 1505 


Willow Ave., Hoboken, N. J. 


Lightweight Attuaner 
Has Many Machine Uses 


Designed as an aircraft throttle 
warning switch, the Micro Switch actu- 
ator is finding other uses in the ma- 
chine industry. Its metal bracket ac- 
cepts any Type Z Micro Switch and 
offers complete mechanical protection 





with only a small increase in weight 
and volume. The operating lever pro- 
vides an over-travel of 14g in. beyond 
the point of switch snap. The operating 
end of the lever is 11/16 in. wide, and 
shaped to pass easily over the operat- 
ing cam or dog. Weight of the actuator, 
which may be operated singly or in 
gang, is 2 ounces without the switch. 
Micro Switch Corp., Freeport, Ill. 


New Alloy Fills Need 
For Proof-Casting Metal 


Cerrosafe. composed of bismuth, 
lead, tin and cadmium, is completely 
molten at 190 deg. F., does not shrink 
excessively and may be poured for 
proof casting at a temperature sufh- 
ciently low to avoid distortion of the 
mold. Shrinkage of 0.0050 in. per cast- 
ing in. during cooling is offset within 
two hours after the casting reaches 
room temperature by a _ growth of 
0.0042 in. Cerrosafe may also be used 
as a filler behind delicate parts which 
must be machined or ground. It pre- 
vents spring or distortion during ma- 
chining, and then may be removed for 
another use. Cerrosafe also may be 
sprayed on wood core molds and pat- 
terns, prolonging their life almost to 
the length of metal molds or patterns 
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and minimizing warping caused by 
changes in moisture content. Cerro de 
Pasco Copper Corp., 40 Wall St., New 
York, N. Y. 


Standardized Transformer 


Is Small, Simple, Light 


Designed for accurate metering and 
relaying installations, CT indoor cur- 
rent transformers are standardized and 
mechanically interchangeable with other 
transformers designed to meet the same 
specifications. Simplified design, low 
weight and small size are made possible 
by use of a Hipersil core. Primary and 
secondary coils are separate, so con- 





structed and assembled as to give maxi- 
mum electrical and mechanical strength. 
The new model is designed for continu- 
ous operation at full current without 
temperature increase exceeding 55 deg. 
C. Available from 5,000 to 15,000 v. 
at 25-60 cycles with primary ratings of 
5 to 800 amp. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Tip Cooler Speeds Welding 


Self-contained, electrically - cooled 
apparatus increases production of spot- 
welding machines by increasing the 
number of welds which can be _ per- 
formed between tip cleanings and by 
decreasing the amount of metal picked 
up by the tips. Occupying less than 
eight sq. ft. of floor space, it chills and 
circulates a non-precipitating solution 
through the welding tips, then returns 
it for re-cooling. Fairbanks, Morse & 


Co., 600 S. Michigan Ave., Chicago, III. 


Fastener Lock Has 
Indicator on Face 


Designed to withstand unusually high 
shear and tension loads, it locks and 
unlocks by means ‘of a screw action 
which produces any desired amount of 
tension. An indicator on the face shows 
the exact position of the locking mem- 
ber. This series, designated —7, will 
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withstand an ultimate tension load of 
1,600 lb., approximately 50 percent 
greater than AN specifications, and its 
ultimate shear loads average 2,700 lb., 
approximately 250 percent above AN 
specifications. A 50 percent reduction 
in stock sizes of cowl fasteners is en- 
abled by the new Nigg fastener which 
accommodates an unusually wide range 
of sheet thicknesses. Nigg Engineering 


Co., Covina, Calif. 


Rectangular Contacts 
Allow Fine Control 


Pressed-steel rheostats with solid 
rectangular contacts provide fine con- 
trol and smooth operation as well as 
certain economies where interpolating 
rheostats would otherwise be required. 
Small contacts may be had in 13-in. or 
smaller rheostats, and large contacts 
on 8-in. or larger instruments. Also 
available are complete inclosures, fit- 
ings for conduit connections, motor 
drives, accessories for floor, back-of- 
board and concentric mounting and 
fixed or adjustable stops to protect 
control equipment. Ward Leonard Elec- 
tric Co., Mount Vernon, N. Y. 








Precision Spring Tester 
Suitable For General Use 


Designed for rapid production test- 
ing of compression springs, this device 
has a capacity of 250 lb. It will ac- 
commodate springs up to 3 in. O.D. and 
deflection up to 4 in. Load indicator, 
contained in a cast iron housing, is a 
precision calibrated weighing instru- 
ment. It has extra heavy pivots and 
bearings and contains an easy, zero ad- 
justment to correct for the weight of 











the spring. Accuracy of the load in- 
dicator is 0.5 per cent of the dial read- 
ing. John Chatillon & Sons, 93 Cliff St., 
New York, N. Y. 


Breaker Operates Over 
Wide Temperature Range 


Providing individual circuit protec- 
tion at every operating point with little 
or no increase in space or weight, this 
new ANC-type breaker was designed to 
meet protection requirements on elec- 
trical systems of aircraft, tanks, trucks 
and similar mobile equipment using a 
d.c. power supply of 28 volts or less. 
It may be installed in the same space 
as the present toggle switch. ANC 
breakers are rated from 5 to 50 amp. 
at 28 volts, d.c., and have a 1,500-amp. 
interrupting capacity. Circuit protec- 
tion is accomplished by a_ bimetallic 
strip. One model has a compensating 
element which stabilizes its rating 
within certain limits of an ambient 
range from —60 deg. F. to +135 deg. F. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 
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Self-Locking Hose Clamp 
Uses No Nuts or Bolts 


Unique, self-locking hose clamp em- 
ploys no bolts, nuts, binding screws 
or pivots. Made of stainless steel in a 
simplified design of only a few parts, 
it may be used in numerous successive 
applications without need for extensive 
maintenance stocks. Capable of being 
installed without tools, it maintains uni- 
form pressure. Provision is made for 
safety wiring, although this precaution 
is unnecessary. Huntingdon Precision 


Products, Huntingdon, W. Va. 


New Electronic Robot 
Is Easy to Install 


Simple, electronic robot can be used 
in a wide variety of applications to 
activate alarm signals, counters, cam- 
eras or other devices. The device pro- 
jects a beam of visible or invisible light 
from its self-contained light source, 
which is reflected by a small outside 
mirror back to the photoelectric cell in 
the unit. Detect-O-Ray can be plugged 
into a 110-volt, a.c., socket. Sensitivity 
is adjustable as well as the type of 
light to be used. Available with a 
weather-proof housing for outdoor in- 
stallations. The Detect-O-Ray Co., 216 
N. Clinton St., Chicago, Il. 


Small Resistor Employs 
Flat Refractory Core 


Vitrohm strip resistors, designed for 
aviation and radio installations, employ 
strong. flat refractory cores for the re- 
sistance wire winding. Terminals are 
mechanically banded and spot welded 


¥ 
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to the core which, with the winding, 
is sealed in fused-on Vitrohm enamel. 
Each unit has self-sustained mounting 
brackets and spacers. The latter, with 
the end brackets, are riveted to metal 
strips which extend through the core 
to provide additional heat-radiating 
facilities. Available in sizes 114 to 6 in. 
long with ratings from 30 to 75 watts. 
Ward Leonard Electric Co., Mount 
Vernon, N. Y. 


Electronic Meter 
Measures Impulse Voltage 


Ignition voltages of internal combus- 
tion engines; surge voltages caused by 
corona and surface discharges in the 
insulation on such electrical equipment 
as motors, generators and cables; and 
other repeated-impulse voltages up to 
30,000 volts may be measured with a 
new electronic crest voltmeter. The de- 
vice may be used in areas where no 
electric power is available, since it is 
operated from a battery. It is suitable 
for field measurements, including the 
testing of aircraft engines while in 
flight. The instrument weighs 23 lb. and 
can be supplied marked and calibrated 
for any of the following scale ranges: 
0 to 10,000 volts; 0 to 20,000 volts; 0 
to 30,000 volts. General Electric Co., 
Schenectady, N. Y. 


J 


Blueprint Developer 
Will Not Affect Hands 


Hands may be dipped in “Hi-Tense” 
solution for developing blueprints with- 
out danger of dermititis or skin irrita- 
tions, according to the manufacturer. 
The solution is non-corrosive, will not 
spot clothing or injure fabric and does 
not leave brown spots on prints. It is 
made up in the ratio of one part of 
“Hi-Tense” to 40 parts of water. The 
solution is not recommended for ma- 
chine developing. Wisconsin Pharmacal 


Co., Milwaukee, Wis. 





Table-Size Tester Has 
10,000-Lb. Capacity 


Table-size testing machine handles 
specimens up to a foot long, 9 in. wide 
and has a capacity of 10,000 lb. Both 
table and floor models are portable, 
with free-floating, bearing-supported 
dynamometer pins, 100 percent over- 
load protection and universal loading 
features. Adjustments can be, made for 
temperature variations. A tension screw 
allows even load distribution. Illustrated 
here is a table model demonstrating 
separational pull test of an aircraft 
socket. This model is equipped with 
safety glass across the test space. W. C. 
Dillon & Co., Inc., 5410 W. Harrison 
St., Chicago, Il. 





Small Strength Loss 
In New Babbitt Metal 


Rex babbitt metal meets the require- 
ments of the government’s tin conser- 
vation order with a minimum sacrifice 
of tensile and compressive strengths. 
The new composition has a tensile 
strength of 8,200 lb. per sq.in., 1.2 per- 
cent elongation in 2 in., 1.8 percent 
reduction in area, 17,500 lb. per sq.in. 
compressive strength, specific gravity 
of 9.60, Brinnell hardness of 25, and 
a pouring temperature between 625- 
675 deg. F. The manufacturer sup- 
plies a “Successful Re-babbitting” 
chart to assist users in proper applica- 
tion of the metal. National Bearing 
Metals Corp., St. Louis, Mo. 
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Books and Bulletins 





Reading Engineering Drawings 


Georce F. BusHo—9xll% in. 59 
pages. Blue clothboard covers. Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York, N. Y. Price 
$2. 

This book is aimed at clear, brief and 
systematic instruction in the art of 
reading engineering drawings and their 
reproductions. Since it presupposes 
no experience in doing so, it is of con- 
siderable value to beginners. whom it 
instructs by constant reference to a 
set of engineering drawings furnished 
with the book. 

The text is composed of four chap- 
ters, the first of which is introductory 
and deals with the birth of a blue- 
print and the family of lines. The 
second chapter, under the heading 
“Shapes and Sizes,” deals with repre- 
sentation of shape, section views, auxi- 
liary views, one-view drawings and 
representation of size. Chapter three, 
titled “Words and Symbols,” discusses 
tolerances; fits and finishes; tapers; 
drilled, reamed and tapped _ holes; 
screw threads; bolts; nuts and keys; 
rivets, roller shapes and welds; piping 
and electrical symbols; title boxes, re- 
vision blocks and bills of materials. 
Chapter four deals with reading the 
nine engineering drawings furnished 
with the book. 

A 14-page appendix contains 10 
tables and a bibliography. The volume 
is profusely illustrated with pictures 
and diagrams. 


New Technical and Commercial 
Dictionary 


ANTONIO PEROL GUERRERO—6x9 in., 
600 pages. Fabricoid semiflexible cov- 
ers. Published by Editorial Tecnica 
Unida, 234 King St., Brooklyn, N. Y. 
Price $10. 

This is a Spanish-English and Eng- 
lish-Spanish dictionary compiled for 
engineers and technicians. It includes 
all necessary modern words commonly 
used in the literature covering me- 
chanics, mechanical engineering, air- 
craft, aviation, radio, shipbuilding, ma- 
rine and naval engineering, industrial 
chemistry, plastics and meteorology. 

The dictionary is divided into three 
parts: I—Spanish words and phrases 
with their English equivalents, II— 
English words and phrases with their 
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Spanish equivalents, and I{]—Conver- 
sion tables of weights, measures and 
monetary units. The book has two 
thumb indexes, one for each language. 
This dictionary should be a valuable 
and timely handbook for all engineers 
and laboratory workers who are en- 
gaged in activities that are of mutual 
interest to the United States and any 
Central or South American country. 


Plastics for Industrial Use 


JoHn Sasso—229 pages, 6x9 in. Red 
clothboard covers. Published by Mc- 
Graw-Hill Book Co., 330 West 42nd St., 
New York, N. Y. Price $2.50. 


A timely and valuable handbook for 
all engineers and designers who are 
concerned with the selection and speci- 
fication of plastic materials for indus- 
trial applications. All the information 
in the volume is highly practical. fur- 
ther it is presented in an orderly ready- 
to-use form. Many typical examples of 
plastic parts are shown in the 96 il- 
lustrations. Important characteristics 
and properties of the various materials 
are summarized in 44 tables of useful 
pertinent data. 

The author has purposely avoided all 
molecular chemistry dealing with the 
compounding and the reactions in form- 
ing the materials of the plastic family. 
The text is confined to those factors 
which interest the designer. Following 
a description of the types of material 


available. the author deals with com- 


parative properties, principles of mold- 
ing and mold design. common faults and 
remedies. machining and finishing, and 
chapters on each of the important types 
of plastic materials. A directory of trade 
names, suppliers and molders is con- 
tained in the appendix. 

This volume is a worthwhile addition 
to any industrial engineer’s collection 
of reference and source books dealing 
with the subject of plastics. 


True Steel 


Curisty BortH—319 pages, 6x9 in. 
Red clothboard covers. Published by 
The Bobbs-Merrill Co., New York, 
N. Y. Price $3. 


This is the story of George Matthew 
Verity, who fought his way from an 
Ohio valley farm to preeminence in the 
American industrial scene as chairman 





of the board of the American Rolling 
Mill Company, which he conceived, 
founded, developed and guided in aq 
manner strange to the swashbuck!ing 
ways of late 19th century steelmasters, 

For those who are sceptical of the 
steel industry’s history, who remember 
the Homestead massacre, the wide. 
spread strikes of 1919 and 1937, the 
profit-taking days of the first World 
War and the high-pressure methods by 
which numerous small producers were 
welded into a few gigantic corporations, 
this book will be the source of one 
surprise after another, particularly in 
its account of Verity’s attitude toward 
labor relations. As a biography alone, 


the book has more than passing inter. ' 


est. As a play-by-play account of the 
early days of the steel industry, it is 
even more consequential. 


Molten Salt Baths 
72 pages, 8}x1l} in., stiff paper covers. 
Published by E. I. DuPont de Nemours & 
Co., Inc., Electrochemicals Division, Wil- 
mington, Del. 


This illustrated manual concerns heat 
treatment and case hardening of steel, 
Contents include sections on cyanide hard- 
ening; reheating and nitriding; accelerated, 
carburizing and heat treating salts; heat 
coloring; salt bath equipment; cyanide dis- 
posal; analytical methods; safety and first- 
aid and medical aid. An 11-page appendix 
contains a hardness conversion table, tem- 
perature conversion data, and analyses and 
critical temperatures of S.A.E. steels. 


Scarfed Joints in Plywood 


8 pages, 8x11 in., paper covers. Bulletin 
No. 1 by the Resinous Products and Chemi- 
cal Co., Washington Square, Philadelphia, 
Pa. 


This illustrated manual contains a dis- 
cussion of simple methods of making 
strong, scarfed joints in plywood sections. 
Six types of joints are explained and il 
lustrated. Also explained are processes for 
cutting and joining bevels and testing com- 
pleted joints. A list of bonding substances 
also is included. 


Numerical Procedure for Computing 
Deflections, Moments and Buckling Loads 


NatHan M. Newmark — University of 
Illinois Engineering Experiment Station 
Reprint Series No. 23. Paper covers, 2 
pages, 6x9 in. Published by the University 
of Illinois, Urbana, Ill. Price 15 cents. 


Reprints from A.S.C.E. Proceedings, 
May, 1942. Description of a method that is 
particularly applicable in determining 
critical buckling loads and configurations 
of bars of variable cross section loaded in 
various ways. For such problems the pro- 
cedure becomes one of successive approxi 


mations. By means of a simple modification’ 


of the data, entailing very little increase 
in numerical work, considerable accuracy 
is obtainable. 
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How to make your 


SLEEVE TYPE BEARINGS fa 







“ere. FP 












last longer 





OIOK 


Most bearing failures are due either to improper 
fit or neglect. While manufacturers engaged in 
producing war material can still secure replace- 
ments with a minimum of delay, it is not only good 
management but also a form of patriotism to make 
every bearing deliver its full measure of power 
and efficiency. Bronze sleeve type bearings con- 
tain three very essential metals . . . copper, tin 
and lead. Help conserve these precious metals by 
following these instructions: 







> 
> 


uted Ais ee ae 


Inspect... 


Adopt a regular period of inspection. In machinery 

that operates constantly the bearings should be 

Irom Stockh checked each day. All other applications at least 

once a week. Make certain that bearings are in 
perfect alignment to prevent excess wear. 


Clean as 


Foreign matter, particularly of a gritty or abrasive 
nature is the greatest menace to bearings. By 
keeping the surroundings clean, you can prevent 
early bearing deterioration. A few minutes spent 
in cleaning up all applications will pay big divi- 
dends in increased bearing life and efficiency. 


Lubricate... 


Lubrication is the life blood of every motive unit. 












GENERAL 
PURPOSE 
BEARINGS 


Cast Bronze, 
over 850 stock 
sizes, machined, 
ready for assem- 





, 


ELECTRIC Start now to adopt a regular plan of lubrication for 
MOTOR every bearing. Make sure you are using the right 
BEARINGS type of lubricant, the right grade and that it is clean. 





250 paetoel 
types. Correct in R [ 
design, alloy and ep ACE .«- 
tolerances. ‘ — ; 7 
If failure is inevitable, order in advance. Replace 


L ee all worn bearings before they actually fail. Re- 
remote. 2 member that bearing performance and bearing life 


SELF-LUBRICATING ‘ A , 
BRONZE aS is the true gauge of quality . . . not purchase price. 

BEARINGS Write for a copy of our new catalogue. It lists 
ede metal- and describes the most complete stock sleeve 
lurgy at its best. bearing service on the market. Every item is of 
ae the highest quality possible. Distributors in every 
volume. industrial center are ready to serve you. 


JOHNSON BRONZE COMPANY aay 
5 


S/eeve BEARING HEADQOUARTER 
508 SOUTH MILL STREET « NEW CASTLE, PA. 
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AS GIFTS-OF PEACE GIVE M 


* Yuletide joys of '42 will not include the many electrical gifts which 
brought us cheer, and ease, and comfort in other years. Relays by Guardian 
have marched on from peacetime industry to the firing lines of war. Doing 
war jobs in many ways...in planes ...in tanks ...in communications... 
in bomb releases and gun controls. Wartime jobs which Guardian anticipated 
and planned long before "Pearl Harbor”. 


But, while thinking, building, and engineering the tools of war today, 
Guardian again is looking ahead to peacetime applications of Relays, Sole- 
noids, Electrical Controls of all kinds. If you are making plans for “after- 
it’s-over”’, ask our engineers to plan with you. Write to Guardian. Our war- 
time experience can help you build better products for the future. 








CONTROLS FOR ANY PURPOSE +. ranging 
from 150 watts to 1000 amps. . . from tiny 
relays weighing less than an ounce. . . fo 
big, rugged two-pound contactors. 


GUARDIAN W ELECTRIC 


1629WEST WALNUT STREET 


CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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Electrical Port 
Including MOTORS — SWITCHES — RESISTORS —CONTACTS 
ELECTRONIC DEVICES—TIMERS—RELAYS—RHEOSTATS 


x 





Product Engineering ad- 


vertisers give you, in the 





following pages, useful 
information to help you 
solve today’s design 


problems 


1g 
y 
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wo POWER RELAY: 


PROVEN BY TWO YEARS UNDER THE FIRE OF EXPERIEN 
ACCEPTED FOR THEIR DEPENDABLE & UNWAVERING PERFORMA)} 


a 
BO and BJ power relays meet 3  < 
every known requirement for 4 y/ :~ 


flight, firing and communica- 
tion control. 





BO and BJ are Relay Veterans. 
They have seen two years on the 
firing line of experience ...on the 
sea...in the air...and on land. 
They have proven themselves dur- 
able and completely dependable. 





Coil Nominal 
BO and BJ have semi-balanced Number Volts Amperes Resistance Watts 
te: ae wale 
Lepage a 
wattage to withstand shock and 
‘ ° | a | _— hm: | 190 [| 700 | 
- 7 
ern ay te BESS... Choy epee 
ate at temperatures of 120 plus or Po | 20. | 125 | 160 
50 minus... they are corrosion re- ) 35 fT 106 230. 
eee eee senemetons... [36 50. [049 [toa 2s 
their weights are significantly low 42 112. 022 [| 5000. 


see th i dir nT i mir 1 see 
. -~ eres ute The above coil data is based on continuous duty at nominal operating 
their double pole double throw voltages. Coils are impregnated to withstand humidity and salt spray. 


desi : Bakelite parts are molded. Contact arrangement D.P.S.T. Double break 
esign permits abundant contact normally open or closed and D.P.D.T. Contact rating non-inductive 15 


arrangements amperes for 12 and 24 volts D.C. and 110 volts A.C. 


...and they are 


INTERCHANGEABLE 


. Variations in the mounting base 
can be made to make this relay widely 
babd-s ded at-taleg-t-0 eo) (- 





Coil Nominal 


Number Volts Amperes’ Resistance Watts 
BO «1 BJ «. Accepted Myaterawte 
! OIC YT 256 =| ~=8003 «| )~=S 3.270 | 2 | 
snd Approved RELAYS Mig, 
6.47 

332 

15. 

25.4 


; 1738. 
6.3 .0232 3725. 


The above coil data is based on continuous duty at nominal operating 
voltages. Coils are impregnated to withstand humidity and salt spray: 
Bakelite parts are XXXP laminated wax impregnated. Contact arrange 
ment D.P.S.T. Double break normally open or closed and D.P.D.T. Contact 
rating non-inductive 5 amperes for 12 and 24 volts D.C. and 110. volts AC 











Though human eyes cannot penetrate the inky darkness nor human ears hear 


the approach of enemy aircraft, the uncanny sense of America's airplane detec- 


tors automatically locates the planes and swings powerful searchlights full on 
the attackers. Instantaneous and unerring response of every control is absolutely 
essential to effective performance of any such defense device. Many of the giant 
searchlights are equipped with Dumore Fractional Horsepower Motors to main- 
tain automatic arc adjustment. This is butone of many military applications of 
fractional horsepower electric motors as developed by Dumore engineers. Do 
you have a power problem? War production comes first, of course, but Dumore 


will be glad, as time permits, to help you now with your plans for the future. 


THE DUMORE COMPANY, Dept.332-M, Racine, Wisconsin 


MAIL THIS COUPON FOR YOUR COPY 
OF THIS INFORMATIVE NEW BOOK 


The Dumore Co., 332-M, Racine, Wis. 


Send me the new bound book “The Adventures of Jimmy Dumore 
and let me judge for myself if Dumore Motors “have what it takes” 
for my business. No obligation, of course. 

Name _ Pesition___— 

Fisn Name 

Address 


City 














’ See a picture of a 


SHORT CIRCUIT? 


TIME IN MILLI- SECONDS 


CURRENT 





Oscillogram taken on a 50 ampere breaker showing short circuit with 

6450 amperes rms flowing through the breaker which interrupted within 

% cycle on 120V AC with a power factor of approximately 60%. This 

was the third operation on a circuit having a capacity of approximately 
8000 amperes rms. 





HEINEMANN 


MAGNETIC CIRCUIT BREAKERS 
Employ High Speed Blowout 


The stationary contact is coiled around an insulated iron core 
which connects the steel plates forming a U-shaped magnet. On 
overloads and short circuits the current flowing through the 
contact creates magnetic lines which force the are into the 
arcing chamber and blow it out. As the value of the current to 
be interrupted increases the quenching effect becomes greater 
due to the intensified magnetic blowout field. 


Send for Catalog 40 showing full line 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1883 
109 PLUM STREET TRENTON, N. J. 
LLL CRON cme 


o4. 





Extraordinary 


TORQUE 


is developed within the 
MAGDRAULIC ELECTRIC BRAKE itself! 


SUPER-POWER BRAKING SUP- 
PLANTS AUXILIARY BOOSTER ‘ ae 
sq. in. caused slipping . . 


Make more! Make it faster! spoilage of material ran to 
Machine production, driving at 60% a changeover t> 
breakneck speed is still no- Magdraulic Electric Brakes 
where near a_levelling-off eliminated slipping, cut man- 
point. Efficiency is being meas- hour waste 90%, increased 
ured in terms of how much, allover production 48%." 
how soon! 


“With a_ solenoid-type brake, 
pressure of 50,000 Ibs. per 








Before freezing new designs 


Slipping brakes are saboteurs on your industrial machinery 


of production. If they've been 
your problem, ponder these 
facts in the case of Mr. L, 
operating injection plastic-mold- 
ing machines on war orders: 


consult with our engineers, par- 
ticularly where high pressures, 
overloads, and brake boosters 
are involved. 


Write today! 











Seotrs.¥e124, 
On 278 Diam. BC. 

















T= | ae -{— 
aw. sl B 
The Magdraulic Electric Brake 
is a compact, self-contained, 
streamlined unit. Simple in de- BRAKE = § 
sign and operating principle— oRUM 





very easy to service. Available 
in several sizes, for automotive 
vehicles as well as_ industrial 
machinery. 


MAGDRAULIC 


BRAKES 
ase 
a i ae 


Write at once for 
complete data units 
on the Magdraulic 
Electric Brake, to 


EMPIRE 
ELECTRIC BRAKE CO. 
Newark, N. Jj. 


ELECTRIC 
—™\. | 
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very user of electric motors should send at once for 
Century’s new bulletins on the Installation — Care — 
Adjustment of Century Motors. Each contains full informa- 
tion on proper motor maintenance; how to check motor 
ailments and correct them; and how to keep your motors 
running at peak efficiency. 

Under the pressing demands of War, Century Motors are 
working ‘round the clock, often on continuous 24-hour, 
3-shift production. Proper motor care is more essential these 
days than ever before, for equipment must be kept running 
for the duration. 

These booklets are available for various types of Century 
Motors, Split Phase, Repulsion Start Induction, Capacitor, 
Squirrel Cage, and Direct Current Motors, both fractional 
and integral horsepower, Alternating and Direct Current 
Generators. You'll find valuable motor tips in 
every bulletin. Ask your nearest Cen- 
tury Motor Specialist for copies, or 
write direct to Century today. 








One of the largest Exclu- 
sive Motor and Generator 
Manufacturers in the 


World. — Offices and La 
Stock Points in Principal 


Cities. MOTORS 





a Ane eS we EE Gee ne 


CENTURY ELECTRIC COMPANY - Louis, Mo. 


Please send me “Installation—Care—Adjustment”’ booklets 
on the following types of Century Motors: 


II veccicsssssc'covsnvcsccnersecreks cirssconaetapnantncnndeaeschisbaeivianealadabcsbuaioane 
Ci Split — : et Carnet Mato EEE EAE LE ES SS SLE OE 
CO Repulsion Start Induction [] Generators—Alternating 
oO Capacitor Current Address hccndes cecadecadoUcsnabonccbaccetusesenaceanadokods vesGukokasesmebanbaabenNsbaebEcescasuuane 
0) Squirrel Cage [] Generators—Direct Current — City....oeo.cocececcsescscssesssesueessesnesssensnensctnvcnnesntennenneess ae. 
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offers Helpful Information on 


HOW TO SELECT THE 
RIGHT RESISTOR or 


TRANSFORMERS 
(Special and Standard Types) 


For control of 
Motor Speed 


Suppose you had spent the last 
twenty years building transformers. 
Wouldn't you figure that you had 
the job licked, pretty thoroughly, 
too. Wouldn't you conclude that no 
new transformer problem could be a 
problem any longer than it took to 


turn your experience loose on it? 


That's our story. 
We can build Newark dry type 


transformers to serve your needs, 
either in standard types or in special 
types using components of proven 
correctness. Capacities | to 75 kva. 
And—we may be able to deliver 
sooner than you expect. Check with 
us on this. Write for Bulletin A-10. 





Do you need 


SUBCONTRACT help? 


RHEOSTAT 


Selection of a resistor for a specific application 
requires the determination of (1) resistance re- 
quired, (2 ) actual wattage dissipated by the resistor, 
(3) physical size of resistor as controlled by watt- 
age, permissible temperature, and mounting con- 
ditions, (4) most suitable type of terminals and 
mounting. 

Selection of a rheostat includes much the same 
factors—plus other factors which are present be- 
cause the resistance, current and watts vary with 
the rheostat adjustment. 

Helpful information on all these factors is given 
in the pages of Ohmite Catalog and Engineering 
Manual No. 40—also information on the extensive 
range of types and sizes in stock and special units 
to meet every need. Resistors range from 1 to 1500 
watts. Rheostats from 25 to 1000 watts. Experi- 
enced Ohmite Engineers are glad to help you on 
any resistor or rheostat problems in connection 
with Governmental or Industrial requirements. 


OHMITE MANUFACTURING CO. 
4820. Flournoy Street * Chicago, U. S. A. 


Write on company letterhead for your copy 
of Catalog and Engineering Manual No. 40. 


QiGHT Ww), 


.) * - 
Call upon the facilities of our Subcontract Division, 
established long before Pearl Harbor. Floor space, 


machines, men available. Also the cooperation of a ZOHMITE 


skilled engineering staff. Our record on this work Rheostats-Resistors il 
demonstrates exceptional ingenuity in dealing with a Vy N Tap Switches 

wide variety of difficult manufacturing problems. Pro- i. ~ ’ 
duction time schedules always met, frequently bet- 
tered. Depend upon our production drive to get 
things done, and upon our 20 years of experience to 
get them done right. Our facilities may be just what 
you need. Phone or wire 


SUBCONTRACT DIVISION 
(Phone, Bigelow 3-3577) 


work 


TRANSFORMER CO. 


17 FRELINGHUYSEN AVE. 
NEWARK, NEW JERSEY 


TRANSFORMERS FOR ALL PURPOSES 
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enclosed against entrance of 
dust, dirt, filings, fumes, moisture 
and other troublesome matter. 

This is accomplished by 


outer frame which guides 
a strong cooling draft over the 
motor, and an inner frame which 
completely seals vital parts of the 
motor against the entrance of de- 
structive or injurious substances. 


Typical Wagner CP stator — strong, 
sturdy, rigid — built to meet the ex- 
acting strains met in modern industry. 
Stator is deeply grooved to increase 
radiation surface. The winding is 
completely taped well into the slots 
and all phase coils are insulated 
from each other by varnished muslin 
phase sheets. 


Wagner CP motor with fan shield 
and center shield removed showing 
dust-tight inner frame. Flexible com- 

pound completely seals the 

lead openings. No dust, fumes, 

or moisture can enter the inner 
frame which protects the windings 
and bearings from actual contact 
with the cooling air. 





End view of CP motor with fan shield 
removed showing air ducts between 
inner and outer frames. These large 
air passages surround the entire stator. 
End-plates are concentrically ma- 
chined for perfect stator-frame fit. 
Pipe extension from bearing housing 

~~ permits lubrication of fan-end bear- 
aint lod! the quicker EF product ing without removing the fan shield. 





GET THE COMPLETE STORY 
ON WAGNER CP MOTORS 


Bulletin MU-182 gives detailed information on the 
design and construction of Wagner CP motors. Write 
for your copy today. 
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6400 Plymouth Avenue, Saint Louis, Mo.,U.S.A. 


MOTORS - TRANSFORMERS - FANS - BRAKES 
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Built better than you expect 
any standard motor to be! 
Precision-designed to stand 
up under the adversities of 
strenuous wartime service. 
Standard line includes Poly- 
phase and Capacitor-Start 
Single-Phase Ball Bearing 


Motors. 


KINGSTON-CONLEY |...2, 27000 
NORTH PLAINFIELD, N. J. 
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MW ELECTRICAL CONTACTS 


Vital in war and peace 


TODAY WAR PRODUCTION calls for new increased uses of 

25 amperes, thermostatic bi-metals and special electrical contacts. Wilco 

10 amperes or sitivity engineers will cooperate with you. * The H. A. Wilson Com- 

115 Volts A. c., sen pany offers a wide variety of specialized thermostatic bi- 

+ 1°F. Ve ae metals of high and low temperature types. Also a series of 

: a Sa resistance bi-metals, (from 24-440 ohms, per sq. mi. ft.). 

* Wilco electrical contact alloys meet war requirements... 

available in Silver, Platinum, Gold, Tungsten, Metal Powder 

Groups. Wilco Aeralloy is the outstanding aircraft magneto 

A; 
If 


Yh 


: 


yy yy ® contact alloy. 
a ASHLAND paatonn mares , 
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Sy Temperature, re- 
corded in test oven 
controlled by Micro 
Switch equipped Bur- 
ling temperature 













VA 





Burling Model V-I Micro Switch operated temperature control, 
shown with cover removed. The special V-I instrument that gave the 
extreme accuracy recorded in the chart employed a special Type 
WZ-R Micro Switch with .0001” movement differential. 


tread in FREEPORT IIlinare hy 


,.you can easily see 
from the chart that we did much better!” 






control instrument. 


Herbert S. Burling, President 
BURLING INSTRUMENT COMPANY 


253 Springfield Avenue, Newark, N. J. 


In vitally important plants in this and 
other nations fighting for freedom, 
Burling instruments are controlling 
temperatures as low as —100° F., as 
high as 1400° F. The temperature chart 
reproduced here shows the extreme ac- 
curacy obtained with a special Model 
V-I instrument constructed for labora- 
tory use, employing a special Type 
WZ-R Micro Switch with .0001” move- 
ment differential. 


Burling temperature control instru- 
ments are activated by precision snap 
action Micro Switches. In the Burling 
Model VD-II, for example, two Micro 
Switches make it possible to control 
heating or cooling or both; to control 


the temperature and give either high 


Sica * * 
c 1 1 + 











MS,SWITCH ~— 


Toldalnt'aliodai Galaelelcelalete) 


Micro Switches can be supplied in a wide range of types and housings. 
Every engineer should have a copy of our Catalog No. 60. The operat- 
ing principles and applications of Micro Switches are described in 
detail. New Catalog No. 70 describes Micro Switches for aircraft and 


Copyright 1942, Micro Switch Corporation 


or low limit control; to give 
2 or 3-step control; to give 


floating control with re- 





versing control motors; to 


Burling Model 
VD-II (with cov- 
er removed). 


give 2 or 3-speed control 


of auxiliary motors. 


Micro Switch dependability, precise ac- 
tion, and small size are ideal character- 
istics in this and hundreds of other 
process or product applications. The 
thumb-size basic Micro Switch weighs 
only an ounce, yet operates at the same 
point through millions of operations, 
on pressures as low as 114 ounces, and 
movements as lowas .0002”. Listed by 
Underwriters’ Laboratories with ratings 
of 1200 V.A. loads, from 125 to 600 
volts A.C. 


Micro Switch 


is a trade name 


facture by Micro 
Switch Corpo- 
ration. 


Sales Offices: New York, Chicago, Boston 


indicating manu- 























use Uechic heat 
in processing abphall compounds 
CHROMALOX 


: ELECTRIC HEATING UNITS 


One of these oneach | DRAWING ASPHALT FROM 
Side of tank outlet LARGE SUPPLY TANK without 
heating the entire contents of the 
tank, can be easily done by ap- 
plying Chromalox units close to 
the tank outlet. A four-inch pipe 
is inserted through the tank wall 
on each side of the outlet, and 
welded into place. Chromalox 
strip heaters are placed within 
the pipe sections, which are then 
capped, becoming in effect small |, 
ovens delivering only the re- | 
quired temperature to keep the 
asphalt fluid around the outlet. 
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REMOVING ASPHALT FROM 
DRUMS is sometimes done by | 
placing the drums bottom up and 


with covers removed, resting on 
steel cross bars in an electrically e e 
heated tank, so asphalt will run 
out of drums. Chromalox strip 
heaters clamped to sides and bot- 
tom of the tank supply the heat. 
Insulating material is placed 


round the tank, and a cover pro- 
vided. The outlet pipe from the 


tank or kettl lead d Effi hs 
at soaatue, tater. ~Compact and Efficient 


compound is applied. 











eeeeee comkiaenniiin a0, | Design is often facilitated and efficiency in- 

PHALT, Chromalox strip heaters | creased by making the motor an integral part 

curved in cross-section to fit along | of the machine or appliance. This type is par- 

ro — a ticularly suitable where one of the motor speeds 

outer blanket of insulation. This available is directly applicable to the purpose. 
1 

in the pipe. | The stator is pressed into a heavy steel shell 


and the rotor is bored ready to be mounted. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


APPLYING HOT ASPHALT TO 
ROOFING MATERIAL is often 
done by a roller partly immersed 
in the asphalt solution, which is : 
~—— ao —_ consistency by Ratings range from V4 to 1! HP; speeds, 
a Chromalox electric immersion ° 

hemor of eumuient aneatin. the 1150, 1750 and 3500 rpm. Built for A.C. 
roller too may easily be heated | single-phase currefit, 220 to 550 volts. 
electrically in spite of its rota- 


tion, by strip heaters clamped to | OHIO MOTORS INCLUDE 


its inner surface, wired to com- | ‘ ; 
mutator rings in contact with | Split-phase Induction to '/; HP Shell Types to 7'/2 HP 
brushes, at one end of the roller. | Sree Saseeed to 7 057 Shaded ‘Pole to i fo nee 
Only with electric heat is it pos- | eee Se 3 




















Synchronous to '/4, HP 




















. : Polyphase to 2 HP 
ibl yp A.C. to D.C. Motor Generators 
1 = to heat a MOVING part so Aircraft Motors 500 watts. 
4 ply. D.C. Dynamotors up to 300 watts. 
j 
| Many other applications besides those above are in use, and our 
engineering staff will be glad to help you select the right one Tell us your requirements and we will 
| for your particular problem. Write us—and for valuable elec- advise with you. 


tric heat data, mail the coupon with your business letterhead. 


seniilaiieaiadncataetnaitideinetnmno nee mancetamee= THE OHIO ELECTRIC MFG, CO. 
EDWIN L. WIEGAND COMPANY | - 5911 Maurice Avenue Cleveland, Ohio 
7535 Thomas Blvd. Pittsburgh, Pa. 

Send me the CHROMALOX CATALOG OF ELECTRIC HEAT 
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CALLITE FINE WIRES 


in sizes as small as .002” are furnished 
in the metals and alloys listed below for 
springs, control cables, instruments, control 
devices, bonding jumpers, brushes, screens 
and other applications. 


) ALUMINUM © COMMERCIAL BRONZE 
e BRASS—ALL GRADES © BERYLLIUM COPPER 
NICKEL SILVER © PHOSPHOR BRONZE 

SPECIAL ALLOYS e@ SILVER © EVERDUR 

STAINLESS STEEL 
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20,000,000 VOLTS ARE HARMLESS 
when the bonding is RIGHT! 


Callite wire used in Standard Motor Products’ bonding 
jumpers, handles a complex electrical job when a plane 
takes to the air. 





Protecting the crew against lightning discharges — providing a 
homogeneous counterpoise for radio transmission and reception — 
breaking up electrical oscillations in the structural members — 
forming a low resistance return path for electric systems — are but 
a few duties of these bonding jumpers, of which there are from 
200 to 1,000 in a single plane. 


Naturally, no ordinary wire could turn in such a performance, 
month after month, under any and all flying conditions. That’s why 
Standard Motor Products, Inc. chose dependable Callite wire — 
noted for its uniform high quality and stamina. If you're seeking 
precision accuracy in size, temper, tolerance and finish, you'll get 
them — in plus degree — in Callite Wire. 


Callite engineers will be glad to assist in solving your fine wire problems. 
CALLITE TUNGSTEN CORPORATION 
551—39th St., Union City, N. J. Branches: Chicago, Cleveland. 


Cobllile Ccres 
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Machine guns 
can't dent it.. 





.. but tiny steel particles 
could STOP it! 


OUGH as they are, tanks could be put out of | 
Tovme by the abrasive, grinding action of 
steel chips and particles in the gear, bearing | 
and engine lubricants. Fortunately, Uncle | 
Sam’s battle wagons are practically immune | 
to this kind of damage, because they are now | 
MAGNETIC PLUG-equipped. 





Magnetic Drain Plugs contain a pow- 
erful permanent magnet which at- 
tracts and holds iron and steel par- 
ticles which are constantly formed by 
ordinary wear. 


SAR EK EWA 


Removal of these 
particles elimi- 
nates one of the 
most common 
causes of exces- 
sive wear. 





ae PLUGS are now available 
only for essential war equipment. 
Limited quantities of samples are 
available, however, for testing in all types of products. 
Write for full details and sample offer. 


LISLE CORPORATION, Box 1002, Clarinda, lowa 
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You Ul find AUTOMATIC 


ELECTRIC RELAYS 
From SUEZ to the SOLOMONS 


This is a war of electrical control—and we'd like to tell you 
about the scores of ways in which Automatic Electric Relays are 
helping the armed forces—in tanks, aircraft, ships and guns. 
But the telling might give aid to the enemy, so this interesting 
story will have to wait. 

Meanwhile, if you are designing or building war products that 
use electrical control, you can save time and effort by calling in 
the Automatic Electric field engineer nearest you. He will be glad 
to work with you in selecting the apparatus 
best suited to your needs. 

Ask him also for our 80-page catalog describ- 
ing the complete line of Automatic Electric 
Relays, Switches and other control apparatus. 
No other book treats the subject so completely. 
Or write to us direct; and we'll forward a copy 
promptly. 


AMERICAN AUTOMATIC ELECTRIC SALES — 


1033 West Van Buren Street, Chicago, | 


RELAYS 


AND OTHER CONTROL DEVICES BY 


AUTOMATIC & ELECTRIC 
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Serving with The roar of motors in the night . . . black shapes against the 


sky... American planes are on the job! And in the air as on the 
ground, wherever direct current is required from an A. C. 


the Air Corps a lt, source, I. T. & T. Selenium Rectifiers are also in the service. 


Extremely compact and light in weight... vibration-proof and 
dust-proof...I.T. & T. Selenium Rectifiers have no moving 
parts to wear out or cause failure at crucial moments. Of par- 
ticular value in aircraft they are unaffected by altitude and 
atmospheric changes and will operate over an extremely wide 
temperature range. 


Consulting engineering services available for Specific requirements. 


Address Department E for descriptive bulletins. 





Federal Telephone and Radio Corporation 


Formerly INTERNATIONAL TELEPHONE & RADIO MANUFACTURING CORPORATION 


General Offices: 1000 Passaic Ave. 
East Newark, New Jersey 
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IN WAR VEHICLES 








SPECIAL 


DELCO 





APPLIANCE 
MOTORS 


The demands of this service are for husky 
motors that will operate instantly and un- 
failingly under the most severe conditions | 
ever known. Such motors have been 
made available by Delco Appliance on a 
volume basis. 





The model shown is only 3” in diam- 
eter, yet is capable of operating the sirens 
at peak capacity. Remarkably fast pick- 
up is secured by reason of high starting 
torque and low friction characteristics. 
Field and armature windings are of heavy | 
vinylacetal wire to insure ample insula- | 
tion; commutator is of sturdy “built-up” 
construction; bearings are self-aligning 
and are lubricated for life by generous felt 
packed oil reservoirs. Available in 6, 12 
and 24 volts DC, with speed ranges up to 
8000 R.P.M. 


PRODUCT OF GENERAL MOTORS 


DELCO APPLIANCE DIVISION 


General Motors Corporation 
ROCHESTER, N. Y. 








f RUNNING TIME METERS 


Designed to automatically and cumula- 

tively register total operating time, or 

idle time of any circuit, machine or sys- 

tem. Obtainable in minutes or hours. 
‘S Write for Bulletin No. F-1 Dy, 
CYCLE TIMER ™ 









CHACE Jhermostatic 
‘ BIMETAL 


BULL DOG ELECTRIC PRODUCTS CO:, DETROIT, MICHIGAN 


The Bull Dog Circuit Master is a combined switch 
and circuit breaker for the control of light and power 
circuits. In case of overload or short, the circuit is 
automatically opened through the thermal action of a 
small Chace Thermostatic Bimetal element engineered 
into the Circuit Master. For dependable, automatic 
movement, through thermal action, let Chace advise you 
regarding the most efficient type of bimetal to use. 


Rasay M. CHACE CoO. 


1607 Beard Avenue - - - Detroit Mich. 


¢ = TREE 

















TIME DELAY RELAYS 


Designed for use on alternating current 
circuit to supply an adjustable or fixed 
time delay between the closing of one cir- 
cuit and the closing or opening of a 
second circuit. 

Write for Bulletin No. F-2 








y, 
\ 











Used on alternating current circuits to continu- 
ously close and open a single circuit for any 
preset operating program. Or to alternately close 
and open two circuits for any preset operating 
program, one circuit opening instantaneously 











with the closing of the other and vice versa. 


Write for Bulletin D-4 
INTERVAL TIMERS @ CYCLE TIMERS © REPEAT CYCLE TIMERS @ IMPULSE 
& SPECIAL TIMERS @ TIME SWITCHES @ SIGNAL CONTROL SWITCHES @ 
woe TIME SWITCHES @ PROGRAM SW!TCHES @ MULTIPLE CONTACT 
VIMERS 





The R.W. CRAMER COMPANY )n. 


CENTERBROOK 


CONNECTICUT 
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¥%kw-28v.,d-c «1 kw-125-250v.,d-c 








Te type “DX” Mu-Switch is a compact, precision made, 
sensitive snap-action switch designed specifically to 
make or break moderate direct current loads with ex- 
tremely slight travel of the actuating button and relatively 
light operating pressure. 

The use of special contact alloys insures maximum free- 
dom from sticking. A powerful permanent magnet is so 
located with relation to the contacts that the destructive 
D.C. arc is blown out and the burning of contacts is 
thereby held to a minimum. 

The type “DX” Mu-Switch will handle up to 30 amperes 
of non-inductive load at 28 volts at altitudes to 45,000 feet. 
Inductive loads can be handled successfully at the ratings 
shown in the charts below. The rating at 125 and 250 
volts is one kilowatt, non-inductive load. 

The construction is similar to the heavy duty type “D” 
Mu-Switch but is smaller and lighter throughout. The 





CHARACTERISTICS CHART— BASIC DIRECT CURRENT MU-SWITCHES 


housing is cold-molded of a special heat resisting com- 
position which has been treated for minimum moisture 
absorption. Inserts are molded-in, a standard Mu-Switch 
constructional practise. 

The original, patented reverse cross-action spring prin- 
ciple is featured and assures positive action, long life and 
safe current carrying capacity within the rated load. 
The spring material is beryllium copper, carefully heat- 
treated for optimum modulus and minimum drift. 

Rigid control and continuous inspection throughout the 
manufacture of these switches, plus the finest of materials 
available, assures uniformity and utmost dependability 
in performance. 

The type “DX” Mu-Switch can be supplied with many 
styles of actuators, brackets and housings. 

The operating characteristics can be modified to meet 
unusual operating requirements. 




















TYPE CIRCUIT yp acme an ~ ELECTRICAL RATING 
‘2.3. 3. 
DXR 34 kw 28v., d-c 
ere | 188 e.- 8-140z. | .0015”-.0035” 1 7 
Ss. P.S.T. 1 kw—125 & 250v., d-c 
DXG Normally Open 























THE ORIGINAL « PATENTED «+ 
QUICK ACTION « LIGHT PRESSURE 


MUSWITCH #:sc2::c" 


MU-SWITCH CORPORATION - 102 PEQUIT STREET - CANTON, MASS. 
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can supply 


ELECTRIC 
MOTORS 


promptly! 


@ A wide range of types in capacities from 
1 H.P. to 15 H.P. are ready for delivery but 
orders must have necessary priority certifi- 
cates. 


This prompt delivery is assured on all 
motors of standard construction. For exam- 
ple, the EA type shown—an all enclosed, 
fan cooled polyphase motor of dependable, 
rugged and reliable design and construction 
is available on short notice. 


The “Tell All Folder” is an interesting 
and instructive bulletin on TORQ Motors. 
Write for one on your company letterhead. 













@ The Type EA has a 
welded frame—all 
welded rotor — ground 
shaft — is dynamically 
balanced and com- 
pletely ball bearing. 























GETTING A 
START WITH 
‘CANNON PLUGSae 
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The ground battery for aircraft which supplies 
auxiliary current for starting engines or testing radio 
| and control devices is often connected to the plane 
| through this Cannon Connector. By this means the 
| batteries on the plane are relieved of the extra load of 
starting cold motors and their charge may be saved 
for the necessary functions while in flight. 
A small third terminal shown in these fittings is 
used to operate a signaling device so that the pilot may 
| know when the ground battery has been disconnected. 
This is only one of thousands of specialized electri- 
cal connectors built by Cannon. All are precision 
built and embody many features that aid the men 
who use them. They are all backed by a quarter cen- 
tury of experience in the electrical specialty business. 


CANNON SERVES MANY INDUSTRIES 
The aircraft industry is only one user of Cannon Con- 
nectors. They are standard equipment in radio, tele- 
vision, sound studios and theatres. They are used in 
| geophysical reseach, railroad rolling stock and in count- 
| less fields where dependable connections are needed. 


Pony Express Battery Cart, 
manufactured by Rocky 
Mountain Steel Products 
Company, Los Angeles, fea- 
tures 12 and 24 volt service 
handled through 2 sets of 
cables. Large plugs with 4 
contacts are special Cannon 
Type M-1 Connectors. 





4% sss 
CANNON | 
\ ELECTRIC) 
oR A 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 
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(WHAT SIZE 


IT FIGURES 
12¥2 HP. LET'S 
PLAY SAFE AND 
MAKE IT 15 


WE NEED FORG 
THAT NEW 
| MACHINE ? 











ES, COPPER’S NO. 1 JOB now is in 

“shooting” material. To keep the shooting 
going we must conserve behind the lines. 
Our part is to build more motor per pound of 
copper, and we are finding ways to do it. 


Your part, in which we are ready to help, is to 
take extra care in picking the right motor to make 
sure that it is not bigger than needed. 


Before ordering, check with these questions: 


Could you draw from your stock of spare 
motors? 


Any motors that could be taken from machines 
removed from production lines because of 
switching from peacetime to war work? 









Two paragraphs from an -4 
ELECTRICAL WORLD Editorial “3% 
headed “PLAYING SAFE” 















BETTER PLAY STILLSAFER, 
MEN, AND MAKE IT 10 HP, 
WE NEED THAT EXTRA 























Could you get by with an open motor in place 
of an enclosed fan-cooled motor which may 
have been included in your plans? 


Would an intermittent-duty motor in a size 
smaller frame serve instead of a continuous- 
duty motor? 


Could you alter gears or pulleys to use next 
higher speed and thus drop a frame size? 


All of these mean triple savings: (1) man-hours, 
(2) machine-hours avd (3) materials . . . 
copper, steel, aluminum. 


Reliance men skilled in Application Engi- 
neering are ready to help in checking 
duty-cycles, torque requirements, speeds. 
Let them aid in fitting the right motor to 
ine. That’s a definite part of 
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we mun sone chonets. WG roving cota.) RELIANCE ELECTRIC(& ENGINEERING)COMPANY 
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EVERY DESIGN ENGINEER 
should have a copy of 
| this new Bulletin .. . 








| : * 
} eae 
? as ; . 
i Read the contents poss 
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FULLER BRUSHES 
FOR THE ARMY 


Fullergript Bore Cleaning 
Brushes meet Army specifica- 


iiesn 









































































i tions, and are used for cleaning 
guns from 37 mm. up to and in- 
l Table of Contents cluding 205 mm. 
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Details—.130” Diameter Radio Shaft end Compesion Casing eo Adjustable to any pre-determined number of 
i Details—.150’’ Diameter Radio Shaft and Companion Casing . . . 23 drops of oil. Ultra-modern—no gaskets to 
iy — Ss. S. — Shaft and Casing Combinations . . . 24,25, v4 leak—no broken reservoirs to replace. 
gineering Co-operation . a 
A Dependable Source of Supply ron ‘Shafts cal Colne ae ao Th e WI - K FEED 
Products of the S. S. White Industrial Division . . . . ~ o 7 = 
Feeds oil by capillary action. No guess- 
work—no adjustmen‘s—dirt and sediment can- 
not enter bearing. Oil supply is always visible. 


WRITE FOR CATALOG 








TRICO FUSE MFG. CO. Milwaukee, Wis. 





This bulletin, fresh from the press, makes clear the — 
scope of remote control flexible shafts and pro- < 
vides the information and data needed to select MINIATURE 
and apply a shaft for a specific remote control 
job. A copy will be mailed to you on request. 
Write today. 


S.S. WHITE 


The S. S. White Dental Mig. Co. 
cations for our expert recommendation. 


INDUSTRIAL DIVISION SPEEDWAY MANUFACTURING co. 


Dept. D, 10 East 40th St., New York, N. Y. | a ~gaaea sagen 


















A complete line of dependable ‘Fiea 
Power” and small Fractional Horsepower 
A.C. and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
factory-adapted or specially designed to 
exactly meet your requirements. Hun- } 
dreds of thousands in use. Prompt de- | 
liveries, one or a million on priority order. 


. Write for Motor Catalog or send specifi- 
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FLEXIBLE SHAFTS f POWER DRIVES, REMOTE CONTROL COUPLING 











70 Propuct ENGINEERING 





vel 
all 
te. 








is the word that fits Oster 


pRACTIONAT Electric Moto 


H.P. 


It’s the right word, because there is a solid 
foundation for Oster dependability. Fifteen 
years of manufacturing experience. Estab- 
lished standards of precision. A veteran labor 
force, accustomed to working together. A 
background of thorough engineering. A per- 
formance record (as original equipment on 
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Oster appliances) that includes years of serv- 
ice for various departments of United States 
and foreign governments . . . All these are 
facts that back up your good judgment in se- 
lecting Oster. Remember Oster as a name 
worth remembering, in the fractional H. P. 
field. John Oster Mfg. Co., of Ill., Genoa, Ill. 
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V4 HP AND 
SMALLER 
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Peerless. 
QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 


Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 























Quality sales ¢ Quantity Produced 


The great G. I. plant is now devoted entirely to 

Victory production, including many types of small 

power motors. A reputation for quality for nearly 

40 years assures quiet, smooth-running and reli- 
, able performance of any device into which they 
are built. The G. I. line regularly includes a wide 
range of types and sizes. G. I. engineers are glad 
+ to cooperate with manufacturers in war produc- 
tion to design small-power motors in quantity 
for any specific need. 


THE GENERAL A —€£€," co. 
ELYRIA, OHIO 




















Now Ready-4 FOLDERS 
ON G-E KON-NEC-TORS 





THESE FOUR General Electric folders on hard glass G-E 
Kon-nec-tors, the modern mercury contacts, completely 
describe the different types available (mercury-to-mercury, 
mercury-to-metal, and fixed resistance) as well as their dif- 
ferent application methods and uses. Write address below 
for your copies of these folders. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL & ELECTRIC 
410 Eighth Street, Hoboken, ie 2 
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USE THE BESTS 


Lives depend on war jobs . . clean, 
snappy, no-blot drawings are vital 


Lives are more important than pennies — the way to 
save lives in this war is to speed production. Clean, 
snappy blueprints help... they keep production going 
top speed. Use Arkwright Tracing Cloth. This strong, 
uniform, specially-processed cloth is built for accurate, 
high-speed production. Run Arkwright through the 
blueprint machine time after time — it doesn’t tear, fray 
or curl. Don’t risk vital war drawings with tracing cloth 
that may become brittle or opaque with age. Arkwright 
permanency is an inexpensive guarantee of perfect 
work. Specify it next time. Arkwright Finishing Co., 


Providence, Rhode Island. 


PENCIL 
TRACING 
CLOTH 


TRACING CLOTHS 


AMERICA’S STANDARD FOR OVER 20 YEARS 
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MAKE YOUR OWN BLUEPRINTS 


FOR LESS THAN 
l¢ PER SQ. FOOT 


ye 







Don’t give your money to outside firms for blueprints. With 
a Simplex Mercury Vapor-Tube Portabie Blueprinter you can 
now make blueprints in your own office at a fraction of 
regular commercial prices. Can be used for any of the 
Spesial Developing Processes. Operates silently. Your office 
girl can easily operate a Simplex. Makes continuous prints 
up to 42” wide. Model D (one mercury vapor lamp) has 
printing speed up to 24” per minute. 
Model E (2 mercury vapor lamps) has 
printing speed up to 48” per minute. 
FREE TRIAL! Don’t take our word for 
the money-saving advantages of a Sim- 
plex! For a limited time only we will 
ship a regulation, complete Simplex Blue- 
printer on 30 days’ free trial. Satis- 
faction guaranteed or money refunded. 
Write today for complete facts about this 
amazing money-saving offer. 


WICKES BROTHERS e SAGINAW, MICHIGAN 
510 NORTH WATER STREET 














DOP PORGINOS 


ANY SHAPE-ANY MATERIAL 
COMPLETE FACILITIES 
“Forge Ahead With Forgings’ 
J.H. WILLIAMS & CO. 


“The Drop-Foarging People” 


400 VULCAN ST. BUFFALO, WN. Y. 











ARMY-NAVY “"E” Awarded for excellence 
in production of motors, generators, motor- 
generators, rotary converters, etc. 


TWENTY-FOLD INCREASE in production of 
our regular product for war purposes. 


OVER 90% OF OUR EMPLOYEES subscrib- 
ing over 10% of their earnings to Victory Bonds 
and Stamps. 


ELECTRIC SPECIALTY CO. 


209 SOUTH ST. STAMFORD, CONN. 
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PERMANENT 
MAGNETS 


‘The Arnold —ngineering (Company 
produces all ALNICO types including 
ALNICO V. 


All Magnets are completely manufactured 
in our own plant under close metallur- 
gical, mechanical and magnetic control. 


‘The Arnold —ngineering (Company 
freely offers engineering assistance in 
the solution of your magnetic design 
problems. 








All inquiries will receive prompt attention. 


THE ARNOLD ENGINEERING C OMPANY 


147 EAST ONTARIO STREET 
CHICAGO, ILLINOIS 





INVEST 10% IN WAR BONDS AND STAMPS 











SAMPLE, 


DETAILS 
BELOW 





A SUPER AIRCRAFT RELAY 


Below are specifications of a specific G-M type 27 relay forl4 
volt D. C. operation. These characteristics can be varied over 
a wide range to suit the requirements of different applications. 

Vibration and acceleration—15g; Altitude —40,000 feet; 
Contact pressure—50 grams (double make double break con- 
tacts); Contact capacity — 20 amperes at 30 volts d.c. (100 
ampere inrush); 200 hour salt spray test; Pick up—5 volts 
(.36 watt) at 20° C.; Nominal coil voltage —14 volts d.c.; Coil 
wattage at 14 volts d.c.—2.8 watts at 20° C.; Dimensions 
1%x15¢x1% inches high; Weight 5 oz.; Box frame construc- 
tion for superior strength and sturdiness; Contacts protected 
from damage and dirt by bakelite box design; Temperature 
range—40 to + 90°C. Write for further information. 

FREE samples of the above relay will be furnished 


relay users if request is accompanied by priority 
of AIK or better. Request specification No. 12723. 


G-M LABORATORIES INC. 


4310 NORTH KNOX AVENUE, CHICAGO, U. S. A. 
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UNUSUAL PROBLEMS 
WITH ELECTRIC HEAT 


















NO. 3 OF A SERIES » WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTSBURGH, PA.. 










4H E AT Cc 0 NTR 0 L “Blind” riveting (to fasten 

points accessible only from 

FOR one side) has long been a 

= bottleneck in building and 

LOADED” RIVETS repairing planes. An ingenious 

new solution to this problem 

is the use of “‘explosive”’ rivets*—trivets with an actual 

charge of explosive in the shank. When heat is applied 

to the head, the explosive expands the other end and 
sets the rivet! 





Westinghouse heating engineers helped solve this 
problem by developing a controlled head for an electric 
riveting iron* powerful enough to set off the charge, 
yet light enough for easy portability. The head is 
heated by a Westinghouse ‘‘Corox’”’ heating unit cast 
in the riveting iron head. A “Built-in Watchman” 
(bi-metallic) type Westinghouse thermostat, with ad- 
justable temperature range, allows the same iron to 
be used for many sizes and types of rivets. 


Electric heating units and controls are solving 
many war production problems. Perhaps electric heat 
can be used in your manufacturing. Call your local 


Westinghouse office for specialized engineering help. 
J-10240 
*Developed by E. I. du Pont de Nemours & Company (Inc.) 





Westinghouse 


HEATING AND CONTROLS 
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OWNERS 


give you the 
Low-down 


Positive, Continuous Operation- 





Vital Then-—Indispensable Now! 


More than 12 years ago an Eastern manufac- facturer’s machines in steady production. 
turer selected Cleveland Worm Gear Speed 


Install Clevelands on the equipment you 
Reducers for the important drives through- 


build, and you will keep your machines in 


out his large Mill, and now tells us:— steady production too—with assurance of 


“Cleveland Drives have given positive and continuous, trouble-free performance 
continuous operation.” through many years to come. 
For over 12 years— 24 hours a day — 355 Your Clevelands will never let you down! 


days a year— not just one Cleveland but The Cleveland Worm & Gear Company, 327° 
more than 50 of them have kept this manu- East 80th Street, Cleveland, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems of Lubrication 
In Canada: PEACOCK BROTHERS LIMITED 


CLEVELAND | 
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SOURCES OF SUPPLY 


y) “Pips, 
MOUNTINGS— SF 


Product Engineering 

vertisers give you, in the 
following pages, useful 
information to help you 
solve today’s design 


problems 








O IMPROVE ARMAMENT DESIGN, MACHINERY AND INDUSTRIAL EQUIPMENT 

















Hints for SCCWIELS ... AND DREAMERS 
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Easier 
STANDARDIZATION 


If your plant’s production 
problem is so complicated that 
you’re racking your brains for 
schemes to simplify operations 
—here’s one detail RB & W 
can take off your mind: the 
standardization of your 
bolts. By eliminating odd sizes, 
odd lengths and special finishes, 
you can save man-hours and 
machine-hours both for our 
firm and yours. Ask RB & W’s 
Engineering Service about Bolt 
Simplification—avoid catalog- 
ing and stocking confusion... 
production delays...extra ex- 
pense of many small orders. 


More Practical 
“FUTURIZATION” 


If you are trying to design for 
the future in the midst of to- 
day’s emergency, here’s a cost- 
cutting hint that may aid your 
plans: by using the upsetting 


. process of R B & W cold head- 


ing, manufacturers have made 
tremendous savings in the pro- 
duction of bolt-shaped metal 
parts ... often to aircraft tol- 
erances! If your “product of 
tomorrow” has a metal part 
with the general contour of a 
bolt, make a note of how much 
RB & W’’s Engineering Service 


_ €an save you ... in the peace- 
time future. 














* a ¢. Wi RUSSELL, BURDSALL & WARD @oniin? 


Factories at Port Chester, N. Y., Rock Falls, Ill., Coraopolis, Pa. 
Sales offices at Philadelphia, Chicago, Detroit, Chattanooga, Los Angeles, Portland, Seattle 





AND ALLIED FASTENING PRODUCTS... SINCE 1845 
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They used to halt production 


when this blower got the shakes 
B. F. Goodrich TY PE 10 Vibro-Insulators 


solve another vibration problem 


OOK at the “feet” on this blower. 
Ata plant in Indiana those “‘feet”’ 
licked a vibration problem that was 
so bad that production had to be 
stopped on the floor above whenever 
the blower was running. 

B. F. Goodrich engineers recom- 
mended that the frame supporting 
the half-ton blower be mounted on 
eight Type 10 Vibro-Insulators, each 
3 inches long, equivalent to a live 
load of 41 pounds to the lineal inch. 

In most Vibro-Insulator installa- 
tions, the rubber carries the load in 
shear, rather than in compression. For 


with the results,” the company wrote. 
“Vibration has been dampened to a 
very great degree and we consider 
that for a small investment we have 
eliminated a large potential of 
trouble.” 


B. F. Goodrich Vibro-Insulators, 
the Shock Troops of Industry, today 
aré at work in all types of essential 
war applications, smothering vibra- 
tion and noise, protecting delicate 
machinery and making possible the 
installation of certain vital equip- 
ment in places where otherwise such 
equipment could not be used. Per- 





Here’s How They Work 


Type 10 Vibro-Insu- 
lators are available 
in any length from 
linch to 5 feet. Rule- 
of -thumb loading 
gauge: each inch of 
length supports and 
insulates 50 Ibs. of 
weight. 








Commonly used 

type of direct verti- 

cal thrust loading. 

Note load is entirely 

earried by rubber 
in shear. 






























Two types of sus- 
pension loading. 
Again note that in 
each case load is 
entirely carried by 
rubber in shear. 














T 
y rubber in shear has been found to haps they can solve your vibration 
have 6 times the resiliency of rubber. problems too. The B. F. Goodrich 
. in compression. Company, Industrial Products Division, 
“We are extremely well pleased Akron, Ohio. 
SHOCK TROOPS OF INDUSTRY 
Trade hog oy 
Type 1 Type 10 Type12 Type14 Type20 Type 30 Type 33 Type 36 Type 40 Type44 Type 50 Type 60 
1845 
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GEAR” 


IS A FIGHTER TOO... 


* He’s the guy that makes the 

Jeeps Jump... He’s also the 

BIG-WORKS in the tank, bat- 

CONTINUOUS-TOOTH tleship or airplane...in fact 

HERRINGBONE : 

GEAR AND PINION he’s the BIG-WORKS in any 
Power-saving or Power-driv- 
ing Machinery. HE’S GOTTA 
BE GOOD. Our organization 
of many years of Gear Mak- 
ing Experience is going to 
keep him fighting and to 
help keep all of us on top. 


\\ 


i 
Pa 
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DE ST., CHICAGO, ILLINOIS 


A SET OF PLANETARY GEARS 
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live!...to fight again 








N THE oil-slicked waters of a darkened sea, one of our 
I fighting airmen is forced down. Miles from nowhere— 
nothing more than a dot on a limitless expanse of ocean 
—the pilot’s life could well be despaired of, were it not 
for the swift rescue boats whose ever-watchful patrol 
saves valuable fighting men to fight again. 

These crash boats are ready for any emergency, and 
their ability to get there—in a hurry—is both a tribute to 
their sleek design and to the highly efficient engines 
which power them. Behind the whirling propellers which 
speed these craft through the water are gears—Foote Bros. 
gears of such extreme precision that until a short time 
ago, they were considered a laboratory product. 

But engines for rescue boats and torpedo boats— 
engines for fighters, bombers and aerial freighters, called 


for gears in such quantities that only mass production 
methods could supply the demand. 


And today these “jewels of power transmission” are flow- 
ing out in ever-increasing quantities to speed America’s 
fighting forces—in the air and on the waves—to Victory. 

The new manufacturing techniques, and new ways of 
coupling extreme precision with mass production devel- 
oped in the plant of Foote Bros. mean more and better 
aircraft and marine engines. These same lessons applied to 
the world of tomorrow will mean better machines, more 
compact and more efficient machines produced at costs 
that promise greater savings to America’s manufacturers. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 South Western Boulevard 
CHICAGO 
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GDTE BROS. 


Beller Lower luamomiss1on hrwough Beller Bowe 
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KNOWS THE ANGLES 
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““ALL-ROLLS’”’ BEARING 





¥% Precision is a simple thing in flats and squares and circles. But it is 
















doubly difficult in tapers and angles—they require additional skill, 
more precise technique, greater experience. 

Tyson knows these angles. Years of experience in manufacturing 
tapered roller bearings have given Tyson engineers and Tyson workers 
the special skills and techniques demanded by precision angle work. 

Today these skills are devoted to producing the steady flow of pre- 
cision aircraft parts and roller bearings America needs in war. 

Tomorrow these skills will be ready to build the things America 
needs in peace. 


TYSON BEARING CORPORATION «+ MASSILLON, OHIO 


“Tyson 


HEAVY-DUTY BEARINGS AND 


PRECISION AIRCRAFT PARTS 










FLEXIBLE AIRPLANE 
ENGINE MOUNT 







AIRCRAFT BEARING LINER $4, 
4 


Tyson manufactures engine mounts ond bearing liners for more than half 






of America’s fighting planes. 
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Yours For Victory 


Proudly we fly the coveted Army-Navy “E” flag with 
added star signifying continued compliance with 
requirements for over six months, presented to THE 
FULTON SYLPHON COMPANY for “’... high achieve- 
ment in the production of war materials.” 


The honor of this award is felt by everyone of our 
employees. And it is a challenge to them to continue 
to earn this honor by adding service star after service 
star in the vital ‘battle of production.” 
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THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEE 


Representatives in All Principal Cities in U.S.A. and in Montreal, Canada and London, England 











Ordnance 


Fuzes, Cartridge Cases, Projectiles. Parts for Depth 
Bombs, Mines, Torpedoes. 


Aircraft 


Liquid Cooled Engine Thermostats; Oil Cooler Ther- 
mostats; Fuel Pressure Regulating Valves; Non-bleed- 
ing Vacuum Regulator for Gyro Instruments; Bellows 
Assemblies for Super-charger Controls, Carburetor 
Controls, Fuel Injector Controls; Shaft Seals for 
Magnetos, Hydraulic Pumps, etc. 


Navy 


Heating and Ventilating Controls, Fresh Water Heater 
Controls, Fuel Oil Heater Controls, Diesel Engine 
Cooling and Safety Controls, Lubricating Oil Temper- 
ature Controls, De-superheater Controls, Steam Jet Ejec- 
tor Condenser Controls, Refrigeration Controls, Packless 
Valves for Hazardous Liquids, Marine Engine Parts. 


5 il i — . 
Siam eGers Military Vehicles 


Engine Temperature Controls for Armored Cars, Scout 
Cars, Half-tracks, Transport Trucks; Automobile 
Engine Parts. 


Tanks 


Engine Temperature Controls and Engine Parts for 


Combat Tanks. 


Merchant Marine 


Diesel Engine Cooling and Safety Controls, Fresh 
Water Heater Controls, Heating and Ventilating Con- 
trols, Refrigeration Controls, Fuel Oil Heater Controls, 
Lubricating Oil Temperature Controls, etc. 


War Industries 


Temperature and Pressure Controls for the processing 
of Petroleum, Chemicals, Explosives, Food, Leather, 
Textiles and other Vital War Supplies. Bellows and 
Bellows Assemblies for a Long List of Essential Instru- 
ments and Devices. 





FULTON 


fy THE FULTON SYLPHON CO. 


KNOXVILLE, TENNESSEE 


Representatives in All Principal Cities in U.S.A. and in Montreal, Canada and London, England 





TEMPERATURE 
CONTROL 





DESIGN FOR THE.... 
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Specify SealMaster 


Locking Pin locates 
lubrication hole — 
Limits alignment 


Self- aligning 
without any 
distortion of Seals 


Steel Inner Seal = "ie ~< Deep grooved races 
completes grease- — ; 2 =) and large balls 
tight labyrinth j atl i 


Retainer prevents 
ball wear 


Extended Inner Race 
Bearing 


Felt-lined Steel 
Flinger prevents 
entry of dirt 


Vortex breaks 
grease flow and 
retains lubricant 


Inner Race 
easily secured 
to shaft 


Cartridge Unit SEALMASTER 
Bell Bearing Units 


The Ability to Keep Going —SealMaster 
Ball Bearings have it and they enable 
machines to do it— quietly, faithfully and 
without demanding special attention. 


SealMaster Features—A style for practi- 
cally every application . . . Self-aligning 
without distortion of seals . . . Perma- 
nently sealed to retain lubricant for 
long periods... Large balls, deep-grooved 
ball-races . . . quiet operation . . . every 
assurance of long life and minimum 
maintenance. 


Take-Up Unit : 


SealMaster 
Ball Bearing 


Pillow Block ee Get SealMaster Data Book No. 840— 


| Styles, sizes, dimensions and complete 
BEARING DIVISION a. Engineering information. 


STEPHENN"fADAMSON 


MFG. CO. 
SealMaster Ball Bearings Winches Car Pullers Saco Speed Reducers 


Tellevel Bin Level Controls Car Loaders ChangeMaster Variable Speed Reducers 
9 Ridgeway Avenue, Aurora, Illinois 




















AIRCRAFT 
PRODUCTION 


.»» NOW STEPPING UP 
WAR DELIVERIES 


1 They save the worker’s time 


Each nut is a self-contained easy-to- 
handle unit that goes on fast . . . and its 
self-locking action is immediate and 
automatic. 


%. They eliminate the dangers 
of careless assembly 
The locking element is built into the 


nut...no pins, wires, washers, or shims 
that can be forgotten or incorrectly 
applied. 


3. 


They reduce inspection needs 


With less operations and less parts to 
be checked ...there’s another important 
saving in man-hours. 


There are more Elastic Stop Nuts on America’s 


airplanes, tanks, guns, Naval vessels, and production | 


equipment, than all other lock nuts combined. 


» Write for folder explaining fully 
the Elastic Stop principle 


ELASTIC STOP NUT CORPORATION 


2328 VAUXHALL ROAD + UNION, NEW JERSEY 
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FITTINGS SIMPLIFY YOUR 
DESIGN AND PRODUCTION 


YEARS of research, specially designed 
equipment and an exclusive patented process 
are responsible for the quality and positive 
precision in the forming of NIBCO WROT 
Fittings. They are always uniform ... every 
fitting is “round and square," making correct 
alignment easy. True roundness with plug 
gauge tolerances assures perfect joints. Our 
aluminum and bronze casting facilities are 
100% absorbed in war work but our NIBCO 
WROT Fittings and special tubular parts are 
still available. Write. 











es NORTHERN INDIANA I INDIANA BRASS 0.Fj 
i VALVES AND FITTINGS SINCE 1904 
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SAYS THE MAN who knows his bear- 


ings, “because heavy loads are taken in 
stride by high-capacity Hyatt Hy-Load 


Roller Bearings.” 


That’s why, in America’s drive for 
more and more production...with ma- 
chinery geared up to punishing speeds 
youll find Hyatts carrying the load. 
And in the Tanks... Trucks...Guns... 
Ships... Planes, which these machines 
build, Hyatts are also serving. 


Yes, the men who know their bearings 








say, Ill take the Hyatt Hy-Load Bear- 
ing for tough jobs.” And to back up 
their judgment are fifty years of Hyatt 
application in all types of industrial, 
automotive, and farm equipment... 
without ever letting the builders down. 

Nor will they let Uncle Sam down for, 
as they guard the machines that run 
farms and ‘factories, they also carry the 
bearing loads of the machines that fight. 

Hyatt Bearings Division, General 


Motors Corporation, Harrison, N. J. 








THE 50TH YEAR OF HYATT | 
ROLLER BEARINGS 
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SCOVILL SPECIAL OR STANDARD FASTENING 
DEVICES DO THE JOB BETTER! 


SOME SCOVILL 
STANDARD 
SCREW PRODUCTS 


AN HEX. HEAD 
AIRCRAFT BOLTS 


AN AIRCRAFT SCREWS 


AN ALLOY STEEL 
AIRCRAFT SCREWS 


PHILLIPS RECESSED 
HEAD SCREWS 


PHILLIPS RECESSED 
AIRCRAFT SCREWS 


STANDARD BRASS 
AND STEEL 
MACHINE SCREWS 


SHEET METAL SCREWS 
TYPE A&Z 


SELF-TAPPING SCREWS 
TYPE & 


WASHER ASSEMBLED 
SCREWS 


SPECIAL HEADED AND 
THREADED FASTENINGS 














“Know how” proof «4 
---more each month 


When you need fastening devices you need ones that are 
right for the job. No matter how large the quantity—or 
whether the items ordered be “‘special’”’ or “‘standard”— 
each unit must be exactly as specified. There’s no time, 
money or material to waste in war times. 


That makes Scovill your logical choice for threaded 
fastening devices. Here at Waterville are the men and 
machines to solve your problem—and the skill and ex- 
perience with which to get the best out of both with the 
minimum of materials, money and motions. 


This “know how’’ that goes into all special and stand- 
ard fastenings alike is not a matter of mere words—it is 
proved by problems Scovill has solved. For example: that 
transformer stud shown above was licked by cold head- 
ing, one reforging, clipping, threading and flattening... 
just one of many war-useful jobs we’ve done. 


Remember-—for first-class fastenings address the Water- 
ville Division, Screw Products Sales, Waterville, Conn. 








ARE YOU PLANNING PRODUCTS FOR 1947...if so we'tt 
giadly help you find your fastenings answers (subject 
only to the needs of our many War Work obligations at 
the time). Waterville will work wisely and well with you! 





SCOVILL MANUFACTURING COMPANY 


WATERVILLE DIVISION 


SCREW PRODUCTS SALES 
WATERVILLE, Conn. + Tel. Waterbury 3-3151 
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SCREW 
MACHINE 
PRODUCTS 
® 


If our general catalog does not carry the 
unit to cover your individual needs, one of 


our manufacturers representatives is available to 


work with your engineers in developing units 


CONNECTORS 
v 
STAMPING 
. 
SWITCHES 
* 

FUSE 

BLOCKS 


to cover your specific requirements. 





QUALITY £'ectric2! 


Automotive 


54 OLD COLONY AVENUE COSTON. MASS and Aviation Equipment 








Every man in our armed forces is a user of springs, whether he 
fires a gun, drives a truck, or works an office machine. Equipping 
our forces for combat is big business—the biggest of all! That’s 
why even B-G-R—with its two modern, automatically functioning 
spring plants—must produce springs with machine gun rapidity 
to keep step with other vital products needed for warfare. 


SPRINGS - WIRE FORMS - SMALL STAMPINGS 


BARNES-GIBSON-RAYMOND 


DETROIT & ANN ARBOR, MICH. 


Division of Assoc. Spring Corp. 
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Have You a ough 


STANDARD R & M MOYNO PUMPS for 


Thin ranted beotccnen! BR & M Moyes Pump ix widely weed monecice! greeted, 896 wanhad syne oo heim 
Kh BE Mayme Pome 


The Ieoricanead type ie evailable $0 19 premner “simmn with 
ayers ranging [arm 1 te 198 gathers « mums 





"Lote te easy wocenn te thee Hew Sixaple parts ct Shin pump. gw: 
Robidns be Myers meters, famanm for power, dependsindty and vod Sor ewey service. 





INCREASED 
BORING SPEED 
FOR GUN LATHE / 








RE itr ene sie 
ob RSM Magne Puy ined as standard cyorpment on gan bonny 
ueoene 





Pumping Problem? 


WIDE RANGE OF APPLICATIONS 
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Then get this New MOYNO PUMP BOOK! 


There’s no excuse—these all-out war production days 
—to put up with old-fashioned, conventional pumps 
that hinder output with frequent, expensive break- 
downs and low efficiency! Not when those age-old 
pumping problems can be practically eliminated 
by the revolutionary R & M Moyno Pump! 


Get this new book and find out how the Moyno 
can help you. In eight fact-packed pages, it tells the 
complete Moyno story—compares the Moyno with 
other types of pumps, feature for feature. The Moyno 
Pump is recognized as the greatest pumping improve- 
ment in a decade, by production men who’ve “tried 
"em all’’—and it’s rolling up astounding perform- 
ance records in industrial plants all over the country. 
Because of its simple, unique pumping action, wear 
and resulting maintenance delays and expense are 
reduced to all-time lows. And because the Moyno’s 
delivery is constant and uniform—without cavitation 
or turbulence—production is increased, product qual- 
ity is improved, and rejects are reduced. 


The book was written by Moyno engineers for 
other engineers who want all the details in technical, 
usable form. Your copy will be sent immediately! 


December, 1942 











ONLY ONE MOVING PART! 


Here’s the patented Moyno principle. A single-threaded helical rotor 
revolves in a double-threaded helical stator, providing pumping 
action like that of a piston moving through a cylinder of infinite 
length. Self-priming, positive in displacement. No valves or pistons 
to leak, stick or wear. Assembly may be dismantled and reassembled 
in 30 minutes or less! 


Mail This Coupon Today! 


ROBBINS & MYERS, Inc., Moyno Pump Division, Springfield, Ohio 
(in Canada: Robbins & Myers Co. of Canada, Ltd., Brantford, Ontario) 


Please send me the new 8-page book on the R & M Moyno Pump. 


I as cn 


Pump will handle. 
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See the Crane Section 
of sosr’s “Steel Mill Data | 
for Calculation and Design 
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SSS’s self-aligning roller bearing with 
positive roller guiding is the crane 
bearing. It’s compact 

... has high radial and 

thrust capacity... is 

unaffected by mis- 

alignment or deflec- 

tion .. . requires no 

adjustment. Sif 

Industries, Inc., 

Philadelphia, Pa. 
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FLEXIBLE META 
pRoTEctT HIS LIFE 


Instead of conveying oil, steam, gas or wate7, here flexible metal 
hose houses a parachute ripcord, protects it against mechanical 
injury, might save a man’s life. 


Using practically any workable metal, we can build flexible metal 
hose or tubing for anything from a simple oil can spout to a high 
pressure seamless hydraulic line that can be flexed millions of 
times without failing .. . a line that will give you the flexibility of 
garden hose, the dependability of metal and the strength of rigid pipe. 

Could it be that some type of this hose or tubing is the “missing 
link” you have been looking for? 


42189 
AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Conn. © Subsidiary of Anaconda Copper Mining Co. 
In Canada: Anaconda American Brass Lid., New Toronto, Ontario 
. 


L HOSE 


American “Seamless”, no seams, 
welds or joints... pressure tight as 
the metal tube from which it is made. 


American"Interlocked”,most rugged 
type of hose... full interlocked joints 
ore packed for pressure tightness. 


ANACONDA 











UNBRAKO 
KNURLED 
SOCKET HEAD 
CAP SCREWS 


UNBRAKO 
SELF-LOCKING 
SET SCREWS 
WITH 
KNURLED => 
POINTS Pat’d. and 


Pat's. Pendg. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA. BOX 545 
—— BRANCHES 
BOSTON + DETROIT - INDIANAPOLIS + CHICAGO ST. LOUIS * SAN FRANCISCO 
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Faster ptpplication « Lighter un Weight 
@ The need for the basic SPEED NUT principle of spring tension is even 


greater in plywood. SPEED NUTS have a WIDE BEARING SURFACE 
which eliminates the need of a spanner washer beneath the nut. 


This new SPEED NUT FOR PLYWOOD No. 6279, illustrated above, 
is the only self-locking nut which can instantly be driven into anchored 
position. When driven into THIN plywood sections the attaching legs 

e ‘‘peened”’ over against a backing plate. When used with THICK 
plywood, the cam-like structure of the attaching legs forces them out- 
ward, as they are driven deeper into the wood. This gives the Speed Nut 
a firm spring tension grip on the wood. WEIGHING BUT 31 LBS. PER 

errr rs THOUSAND, they are available for use on both AIR CORPS 530-8 and 


Wallace Barnes Co., Ltd., Hamilton, Ontario AIR CORPS 530-10 sheet metal screws.Write for bulletin 168 and samples. 
IN ENGLAND 


EE EN A vo TINNERMAN PRODUCTS INC., 2041 Fulton Rd., Cleveland, O. 























NEEDLE 
BEARINGS 


holy speed 

Canada s 
Ship 

Building 


rogram 





RBC Bearings are found on another production front, this time in a 
Canadian shipyard which is building Corvettes and Minesweepers 
to keep our vital sea lanes open. On this Dominion Hoist & Shovel Co. 
Model 350 Crane, RBC CYCLOPS Needle Bearings are given the 
important job of accurately meshing the gears of the horizontal 
reverse shaft assembly. RBC Bearings are distributed in Canada 
exclusively by CANADIAN SKF Co., Ltd., Montreal, Toronto, Winni- 
peg and Vancouver. 


ROLLER BEARING CO. of AMERICA 


TRENTON....NEW JERSEY 
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Unicago Delung Company 


LEATHER 


INO @ INES 


hydraulic and pneumatic 


: —_ f aro 
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HYDRAULIC AND PNEUMATIC 
LEATHER PACKING 


DESIGN AND APPLICATION 
with dimensional standards 


CHICAGO BELTING COMPANY 
waareatis anclierr ares! atiierurnee edad 
ea eee ones 


a new book on The Design and Application 
of Hydraulic and Pneumatic Leather Packings 


HIS book is generally recognized as the engineering 

authority on the design and application of hydraulic 

and pneumatic leather packings. It is the only book 
that gives dimensional standards. 

It is profusely illustrated with installation sketches and 
has chapters on Metal parts, Clearances, Sealing cup pack- 
ings, Heel corner radius, Springs and expanders, Bolts, studs 
and piston rod shoulders, Surface speeds at various pres- 
sures, Temperature limits, Choice of cup, flange or “U” 
packings, Multiple-Vee packings, Specifications tables for 
cup, flange and “U” packings, etc. 

The Chicago Belting Company specialize in packings used 


as standard equipment but are also large suppliers of re- 
placement packings. Copies are free to plant heads and 


engineers who will write for this book on their company 
letterheads. 


SYNTHETIC RUBBER MOLDED PARTS 


We are one of the largest manufacturers of synthetic rub- 
ber molded parts for aircraft, automotive and machinery 
manufacturers. We specialize in parts covered by exacting 
specifications with close tolerances and are in a position to 
aid any designer in the development of his idea. Write for 
an illustrated four page folder or send us your problems. 





White for your copy 





ee CHICAGO BELTING COMPANY 
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Can Take It! 


Working continuously,“Caterpillar” built tractors are making min- 
utes out of hours on hundreds of war jobs—uprooting huge stumps, 
plowing through mud, moving “mountains” of dry earth. Such serv- 
ice demands instant, accurate governor control of engine speeds. 





Sealed within the governor unit, shown at lower left, is one 
of the many springs Muehlhausen makes for “Caterpillar.” It is 
accurate to a fraction of an ounce, capable of withstanding heat 
and corrosion. Upon its performance depends the rapidity with 
which the “Caterpillar” engine responds to suddenly applied 
loads, and the careful regulation under varying loads. This pre- 
cision and dependability are the results of close collaboration 
between Muehlhausen and customer engineers. 


Muehlhausen can do the same for you, with springs of every 
type—compression, extension, torsion or flat—hot or cold 
formed. For quick action, wire or write today! MUEHLHAUSEN 
SPRING CORPORATION, 810 Michigan Ave., Logansport, Indiana. 
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1 
Made of 


non-strategic 
materials 


Greater strength 
and durability 


Conforms to 
Spec AN 7505 


Cost less 
per unit 


Equal or less 
weight than metal 


Easily adapted to 


design changes with 
little tooling expense 


L 


Wi the HARVILL, 


HASTE “AT 


: and save METAL for places where 


= can t =~ substituted 


Ree bie: 

Hére’s the answer to the & Spdustry’ s 
urgent need for a seat that not only conserves v#tgl.mate- 
rials ... but equals or surpasses all the requir@Ments "he 


Spec AN 7505. Sturdily constructed of special plywoods, — 


fabrics and plastic . . . yet as light or lighter than seats in 
metals or other materials. Because of the simplicity of 
construction ... the basic idea of this phenomenal seat 


may be easily adapted to special designs with little tool- 
ing expense. 


INVESTIGATE 

AT ONCE 

Complete information to 
qualified individuals 








TESTED PLASTIC 
APPLICATIONS 


—what plastics are best for 
industrial use 






—how to use them 











Here in this book is valuable information on the more important 
plastic materials which are particularly suitable for industrial applica- 
tions. Emphasis is on comparative properties, methods of selecting 
for specific uses, and proper design. Gives basic information needed 
before any plastic can be adapted to engineering use and provides 
specific data on characteristics and suitabiilty of the various types 
on the market at present. 


PLASTICS FOR 
INDUSTRIAL USE 


By John Sasso, Associate Editor of PRODUCT ENGINEERING 
299 pages, 6x9, 96 illustrations, 44 tables, $2.50 





This comprehensive book gives all who are interested in the designing 
of industrial products, a clear, detailed picture that will enable them 
to evaluate plastic materials 


in relation to the particular PRACTICAL FEATURES 


| design problems at hand. For @ up-to-fhe-minute information on new 

| convenience it classifies plastics such as Ethyl Cellulose and 

. . ° Saran, announced only recently 
plastics on the basis of their : 

| ae A, whether Gee ase @ extensive factual data on transparent 

| origin an y or plastics, with much direct information 


| thermosetting or thermoplas- on the use of this plastic in aircraft 

| | tic. Many examples of plastic © helpful pointers and facts on faults, 
designs are illustrated, as causes, and their remedies, in molded 
| well as described. All data | Parts 


@ explicit information on material prop- 
have been taken from re- erties—electric, thermal, etc. 


liable sources and have been an extensive directory of trade names, 
doubly checked by many suppliers, and molders is provided 
experts. @ etc. 


TO SEE IT 10 DAYS FREE 


Mail This Coupon 
McGraw-Hill Book Co.. Inc., 330 West 42nd Street, New York, N. Y. 
Send me Sasso’s Plastics for Industrial Use, for 10 days’ examination on approval. 


In 10 days I will send you $2.50 plus few cents postage or return book postpaid. 
(We pay postage on cash orders.) 
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Below: Comparison of Double Enveloping Action of 


CONE-DRIVE Gearing with other classes of gearing 








NON-THROATED SINGLE THROATED DOUBLE THROATED 
(Helicals, etc.) (Worm Gearing) (Cone-Drive) 


ww 

















Results in Results in Results in 
Point Contact Line Contact Area Contact 

















Good alignment is essential for assurance of maximum 
life for any type of gearing. The better the alignment 
the longer the life and the smoother and quieter the 
gears will be in operation. That applies to Cone-Drive 
as well as worm and other forms of gearing. 








ONE-DRIVE GEARING is no more “sensitive” 

to misalignment than other forms of gear- 

ing. In any form of gearing certain dimensions 
must be watched to assure satisfactory assembly. 


Thus, in non-throated gearing (i.e., non-envel- 
oping helicals, etc.) the assembly tolerances of 
chief importance are those affecting center 
distance. 


In single throated worm gearing (single- 
enveloping) gear side position should be held 
to the same tolerances as center distance. 


In Cone-Drive gearing (double enveloping) 
the end position of the pinion (or ‘worm’) 
should also be held to the same tolerances as 
center distance and side position. 


Cone-Drives on the other hand have an advan- 
tage in that BOTH pinion and gear are regen- 
erative: therefore tend to correct themselves in 
service if assembled in slightly misaligned 
position. 


CONE -DRIVE DIVISIO 7171 ry Sattichete © Dosretn, USA. 
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STEM HEAD 


THE STEM DOES 
THE WORK IN 


A CHERRY 
BLIND RIVET 









RIVET HEAD 


RIVET SHANK 


PLUG SECTION 
OF STEM 


BLIND STEM HEAD 


produced by rivet stem. 





The Cherry Rivet is designed to do a first class riveting job 
in the blind or hard-to-get-at places in aircraft structures. 
This rivet is actually an assembly, consisting of a standard 
aircraft rivet which has been drilled and through which 
passes an aluminum alloy mandril or stem. 


SPECIAL GUNS USED—The rivet can be placed in the 
work first or the projecting stem can be placed in the gun 
head and then inserted in the work. The gun may be 
cither a hand-operated or power tool. (Head of the G-15 
Pneumatic Gun is shown above.) In either case the gun 
pulls on the stem and pushes on the rivet head. As the stem 
is pulled through the rivet it forms a tulip head on the blind 
side, expands the shank of the rivet and permanently plugs 
the rivet. The pull continues until the stem breaks and frees 
the gun. The stem is trimmed flush with flat ground nippers. 


FAST OPERATION—Cherry Rivets can be applied at the 
rate of 800 to 1600 per hour depending upon the type of 
rivet used. They give satisfactory performance with reason- 
able tolerances in grip length and hole size. Complete 
instruction on Cherry Rivets and their application will be 


furnished on request. 














Mandril in the self-plugging 
Cherry Rivet, when pulled by 
special gun, forms a tulip 
head, expands rivet shank, 
permanently plugs the rivet 
and then breaks, releasing 
gun. The mandril is trimmed. 


MANUFACTURED UNDER U. S. PATENT NO. 
2,183,543 AND OTHER PATENTS PENDING 
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In War Time, It’s... 


oa fy 
Tae ae eR ® g 


SLEXPEDITE 


Cg RN M Bow 





%& Achieve design flexibility, con- 
serve vital materials, speed 
conversion, assembly and pro- 
duction by utilizing flexible 
metal connections—specifically.. 


REX Flexible METAL HOSE 


The many production types 
of REX Flexible Metal Hose 
offer the widest range of 
adaptability—for simplify- 
ing re-design problems 
where space limitations and 
flexibility are imperative— 
for conserving more critical 
materials—for solving every 
kind of fluid and gas han- 
dling problem. 
REX Flexible Metal Hose 
speeds manufacture by facil- 
itating assembly. It can be 
bent to position or ‘‘snaked”’ 
into place and coupled in a 
fraction of the time required 
to fit multi-plane pipe con- 
nection. There are easily at- 
’ tached fittings for every re- 
ia os ecueit! quirement. REX Flexible 
¢ Metal Hose withstands 
severe flexing and vibration. All in the interest of war time 
economy. 








FLEXPEDITE YOUR PRODUCTION 











Write for data and engineering recommendations on specific problems 


involving flexible connections. 


REX-WELD Corrugated Flexible Metal Hose * REX-TUBE Interlocked 
Flexible Metal Hose * REX-FLEX Stainless Steel Flexible Tubing 
AVIOFLEX Oil Line Hose * CELLU-LINED Hydraulic Hose 


Copyright 1942, Chicago Metal Hose Corporation, Maywood, Illinois 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Ill. 
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OVER 


70% 


SMALLER, 
LIGHTER 


Smaller Space - BIGGER PROBLEM 


AircrAfFT and industrial engineers faced with the problem of 
installing bulky controls in limited space will welcome the 
new ADEL Stacking Midget. Utilizing the original ADEL 
Single Unit Mighty Midget 4-Way Hydraulic Selector Valve 
which revolutionized previous conceptions by offering space 
savings of 72% and weight savings of 76%, with performance 
characteristics actually superior to predecessor models, Stack- 
ing Midgets permit the installation of several small size, high 
capacity valves in a closely confined area. Quadruple Unit 
illustrated measures only 533” x 316” x 216” with flanges and 
shafts; weighs only 2.9 Ib. 


Any number may be clamped together by means of ‘‘thru’”’ 
bolts and end plates which also serve as mounting brackets. 
All units are interchangeable. Symmetrical design permits 
turning end-for-end to secure desired shaft arrangement. In- 
dividual valve assemblies may be replaced by breaking only 
the two cylinder lines affected. Over-travel is prevented by an 


4 


PRECISION P 


BURBANK, 


December, 1942 





integral stop located on the camshaft. Normal servicing may 


be done by relatively unskilled persons without special tools. 


In compliance with ADEL policy, individual working parts 
in the entire Midget Group are standardized to permit inter- 
changeability between models and operating parts, economy 
in part stocks and maximum service facility. Bodies fabricated 
from dural bar stock to assure uniform strength, freedom 
from porosity, maximum dependability with minimum size 
and weight. Valve and camshaft assemblies manufactured 
from stainless steel, heat-treated to assure long service life. 
Critical dimensions obtained by grinding, micro-finishing and 


polishing on specially designed ADEL equipment. 


Contact nearest Engineering Service office for complete per- 
formance data and installation recommendations. Existing 
regulations permit submission of complete information only 


to individuals affiliated with recognized armament industries. 





DUCTS CORP. 


LIFORNIA 
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n of Orange Staggered 


Roller Bearings is the solution where eX- 
treme ruggedness, OS well as smooth, even 
running are required in heavy duty appli- 
cations. The staggered roller arrangement 
distributes the load over many short rolls 


instead of over a few full length rolls, as 


in conventional types- This multiplicity of contact points 
even-running bearing 


The exclusive desig 





end views 













with the load. 


within the loaded zone insures an 

of greater load carrying capacity, enabling Orange Stag- Shown above are 
gered Roller Bearings to do the same work as larger con- of an Orange Staggered Roll- 
‘ . ° _ ~_ er Bearing onda conventional 
ventional types- Write for engineering data book giving lier bearing. Note rene 
capacities and typical applications. staggered design brings mox- 

jmum roller surfaces in contact ith we 

itally in 









eaucer 


ze of P 


details of design, sizes, 


ese ur 





eductio 
ased o1 


ypes of 


‘ 


’ rite ar 





rtant advantages lustrated 





Orange Roller Bushings are providing two impo 
for many well-known machinery manvufacturers,. namely: Greater vertical 
load carrying capacity in limited space and exceptional service a large 
records of trouble-free operation. 
In Orange Roller Bushings, roller clearances are minimized by © "Vi 
rigid standardization of size, which provides much closer running 
clearances - -- prevents rollers from running tangent to race .-- 
and results in extremely quiet, long-life operation. 
Write for engineer- 
| ing data boo » 
showing design, 
types, dimensions 
i and capacities of 
Orange Roller 
Bushings. 
| 
L 
° 
of 
$< 
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when you select a 
Philadelphia Speed 
Reducer you're Sure 
it’s the right type for 
the drive 


With wartime restrictions making new equipment harder to procure, it is 
itally important that what you get is right for the job. In choosing a speed 
leducer it is easy to be sure. Let our engineers recommend the type and 


je of Philadelphia Unit best suited for your requirements. 


ese units are made in all types and in a wide range of horsepowers and 
eduction ratios, so our recommendations are unbiased. Further, they are 
ased on experience gained with similar problems before in practically all 


ypes of industries. 


‘ 
Write and tell us your needs. 
Hlustrated above in clockwise order.—2 horizontal MotoReduceRs driving conveyors.— hg 





A vertical type Worm Reducer installed at a glue works.—A double herringbone reducer oN 
it a large chemical plant.—A horizontal worm reducer at an Arizona Copper mine. RQ ; 
muse _e ‘~ : 
Visit Us at the Power Show—Booth No. 516" wee 4 : 
INDUSTRIAL GEARS we pone eh ERIE AVENUE & G STREET 
AND SPEED REDUCERS OS ae pe PHILADELPHIA, PA. 
LIMITORQUE VALVE CONTROLS *. ” A: New York, Pittsburgh, Chicago 





Philadelphia Philadelphia 


LIMITORQUE 
CONTROL 
Operates oll types 
of valves, etc., 
safely, economi- 
tally, from conven- 

ient stations 


i. 


in all materiais. 








Philadelphia 
HERRINGBONE 
SPEED REDUCER 





the Mobile Units of Our Armed Forces 


Lubrication of trucks, jeeps, 
tanks, planes and all othcr 
mobile units — inflating 
tires — pumping gas — 
powering repair units — 
these are but a few of the 
scores of jobs on which 
Briggs & Stratton instant- 
starting gasoline motors are 
now doing their part—fur- 
nishing dependable power to 
speed up this work with our 
armed forces everywhere. 





Saving minutes and hours 
for productions vue on 


A BIG SHARE of tomorrow’s Victory is be- 
ing won on the drafting boards of the 
nation today. Here is where Bruning Rival 
tracing cloth gives your draftsmen maxi- 
mum help in speeding their work —and 
in speeding production all along the line. 
Why? Because Bruning Rival has a supe- 


In the tremendous War Pro- rior and lasting transparency—not ob- 
= of the United Nations, tained with oils or wax. That means no 
riggs & Stratton 4-cycle, air- ; ; 

cooled motors are now giving guesswork—fewer errors—in tracing. Be- 
the same kind of service that 
has made them world 
famous — “preferred trying to eliminate “ghosts.” Because Rival 
— neTer gant has just the right surface “tooth* and tex- 

ine powered equip- 
ment is used. ture. Because Rival is durable—with a high 


If you are now planning Ht tensile strength that stands the hard test 
post-war production of 


gasoline powered equip- 
ment, we would appreciate 
the opportunity of consult- : : é 
ing with you. Bruning Rival Tracing Cloth. No better 


BRIGGS & STRATTON CORP. tracing cloth. Charles Bruning Co., Inc. 
MILWAUKEE, Wis, U. S.A. 


cause Rival is easier to erase—no lost time 


of use and handling. 


Talk toa Bruning representative about 








2106-259 





Si 
Jthcé 1897 
'NEW YORK e CHICAGO e+ LOS ANGELES 


| Branches in 14 Principal Cities 


' SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
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New Significance 


onntely 





i 
“ 


has long been a 
| OWARD dominant name in 
the nonferrous castings field. Howard castings 
have been widely used in many well known ma- 
chines and equipments. 


Today, the name Howard takes on a new signifi- 
cance. Three plants combined — an aluminum 
foundry, a bronze foundry and a magnesium foun- 
dry — provide the largest nonferrous jobbing 
facilities in the United States. Our new magne- 
sium foundry has a capacity alone of over 500,000 
pounds of castings per month. 


Naturally, America's war industries have turned 





ORUUTA 


f ‘ 


gy 


to this dependable source of nonferrous cast- 
ings; and all three plants are supplying the needs 
of makers of planes, guns, tanks, ships, military 
vehicles and essential machines. 


Today, Howard castings are available only to 
those with adequate priority ratings, but war 
uses of nonferrous castings are pointing the way 
to new and important peace-time applications, 
especially in the field of magnesium. Accordingly, 
Howard will be in a position to render a broader 
service to industry after the war. 


Howard Foundry Company 
4900 Bloomingdale Road Chicago @ 


|) 








for am Old Name 
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Sperry’ 
HYDRAULIC 
“EXACTOR CONTROL” 


assures 





the smallest movement being 
transmitted over long distances 
without backlash 
Installation simple, quick, economical 





SINGLE TUBE REPLACES: 
Cables, Turnbuckles 


Pulleys, Bellcranks 
Push Rods, etc. semenenieeee 





Standard 
RECEIVER 



























on U.S. 
Aviation, Prosar 
Marine & _ oo 
Industrial _.  SPERRY PRODUCTS, INC. - 
fields Hoboken, N. J. Sainte 


































It’s like having a complete plant laid on your desk, when 
you—"‘Let Lewyt Do It.” 





You get—in “Packaged Production’’—the most up-to- 
date facilities for Metal Fabrications; Precision Machine 
Work; Electrical and Mechanical Assemblies. In addi- 
tion, you get 54 years of experience in precision manufac- 
turing backed up by carefully engineered methods and 
closely coordinated production controls. You can, there- 
fore, trust us with all the production responsibilities on a 
single. part—or a complete product. 

Just now, “Packaged Production” is ear-marked for 
war. But if you, too, have a war-production manufactur- 
ing problem, we'll gladly lend you a hand—prior com- 
mitments permitting. 





=I NCE 1S 6S 


LEWYT METAL PRODUCTS COMPANY, INC. —~ 60 BROADWAY, BROOKLYN, N. Y. 
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On Machines that Must Win the War! 


Machines that turn out war equipment, must be built to 
withstand terrific production-pressure. Machinery builders 
can’t afford to take chances with “doubtful” materials... 
faults might cause serious production set-backs. Every inte- 
gral part must conform to rigid, pre-determined standards — 
and that is why Parker-Kalon Quality-Controlled Socket 
Screws are “on the preferred list” of many famous makers of 
production equipment! 

P-K Socket Screws meet every test for physical and me- 
chanical characteristics. “Doubtful screws” — screws that look 
all right but some of which fail to work right — are eliminated 
by a careful check-routine supervised by Parker-Kalon’s 
Quality-Control Laboratory. Such protection is especially 
important throughout industry today — yet, it costs no more 
to specify Parker-Kalon! Parker-Kalon Corp., 196 Varick 
Street, New York, N. Y. 
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Quality-Controlled” means . .. + «+ « « 
Complete test and inspection covering: Chemical Analysis; Tensile 
and Torsional Strength; Ductility; Shock Resistance under Tension 


and Shear; Hardness; Head diameter, height and concentricity 3 


Socket shape, size, depth and centricality; and Thread fit. 


PARKER-KALON 
Luabtitg Coritiolled 


SOCKET SCREWS 


Give the Green Light . to War Assemblies 
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WIDE RANGE OF 


kes Morse Indexing and Free- 
Wheeling Clutches ADAPTABLE 






There is a Morse 
Indexing and 
Free -Wheeling 
Clutch of suitable "=" 
capacity to meet your 

requirement. Highly compact and 
easily installed, these clutches in- 
crease machine output. Far more 





En 


_ fo WIDE RANGE of SERVICE 


ets of an infinite 
number of teeth 
and automati- 
cally perform the 
function of manually 
operated clutches. They instanta- 
neously engage when torque is 
applied and similarly disengage 








CLUTCH CAPACITIES 






















when torque ceases. Morse 
Free-Wheeling Clutches also 
serve as free-wheeling me- 


accurate than ordinary ratchet and 
pawl mechanisms, they hold index- 
ing operations to closer tolerances 
at greatly increasedratesoffeed.In dium for connecting multi- 
effect they are self-containedratch- _ ple drives. Write for data. 


Note the compactness of Morse Indexing Clutch as installed on large 
press. Morse Indexing Ciutch actuates press roll feed to press. 





SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS CLUTCHES 


MORSE CHAIN COMPANY ITHACA N. Y. DIVISION BORG-WARNER CORP 





















for “hot” schedules 
on aircraft aluminum 
and stainless steel. 





































Acme Electric Welder 
engineers always specify 
Norgren Lubrication 
and get velvety perform- 
ance from Acme “Hot 
Spot” Welders. 


NORGREN [ybr?-(ontze& units 


... clean the air, regulate pressures, lubricate every 
moving part of the air mechanisms automatically with 
a fog of oil injected into the air stream. 





Also Cast Iron and 
Grey Iron Castings 


Oiled air checks wear in use, 
checks corrosion when idle. 


OVER 90,000 IN DAILY USE Sizes for every need. 





SHEAVES 














FOUNDRY & MACHINE Co. 


328 NORTH SANGAMON STREET * CHICAGO 


C. A. NORGREN ccicrcds 
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ENGINEERED TO THE JOB 


The flexibility of Morse 
Silentand Roller Chain 
Drives provide quick 
and practical answers 
to any drive problem— 
regardless of how uncommon an in- 
stallation may appear to be. They 
are available in single and mul- 
tiple widths ranging in capacities 
from fractional to thousands of horse- 
power. Morse also makes a complete 
line of sprockets and many types of 
attachment links for both standard 





and extended pitch 
chains. Every Morse 
Chain Drive is “Engi- 
neered To The Job” 
to assure transmis- 
sion of power at practically 100% effi- 
ciency. Chain, capacity, sprockets and 
speeds are matched to the job. They 
cannot slip and waste power. Speed 
and length changes are easily made. 
All links are interchangeable. Pitch 
sizes start from 3/4.” to 3”. Consult 
the Morse man in your territory. 








Another example of Morse Chain versatility— Roller Chain driving sprockets 
in alternate directions of rotation on large wire screen weaving machine. 





- 


SILENT CHAINS 
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CHAIN COMPANY 


ROLLER CHAINS 


ITHACA N. Y. 





FLEXIBLE COUPLINGS CLUTCHES 


MORSE pos/tiveDRIVES 


MORSE 


DIVISION BORG-WARNER CORP 





























O OUR WA 5 ; 
WHAT 
WAS THAT CAN YOU IMAGINE DON'T WORRY ABOUT 
YOU SAID THE OLD BULL CATCHIN' THE OLD BULL --- 
os AN ANSWER LIKE THAT 2 IF HE THOUGHT THEM 
FROM A YOUNG SQUIRT } YOUNG FLIES WAS 
PAPER PUSHER A COUPLA / IMPORTANT ENOUGH 
1 SAID YEARS AGO? HE'D TAKE TIME OFF 
‘M TO SWAT ‘EM / 


























TRAMs 
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We can thank 
the ‘Old Bull’... 


...and the millions of others on our produc- 
tion front for the “miracles” American 
industry is achieving every day. They are 
earning to the fullest their share in our ulti- 
mate victory. Even more so are the boys on 
the fighting fronts—and it’s up to us to see 
that there’s a real future for them here when 
they’ve finished the job over there. By ex- 
changing with each other the knowledge and 
experience we are gaining every day—by ana- 
lyzing our post-war problems together and 
planning for them now—we will be doing our 
share to give this country economic security 


and freedom after victory. 


ESTABLISHED 1911 


(Below) A few of the many thousands 
of our precision-made parts that 
help “Keep ’em flying and fighting.” 
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to uphold the 
QUALITY 


Whether of machine tools, tanks, 


planes or ships, “Allens” preserve the 
UNITY of each assembly. They hold parts 
together under fire! They support the 
quality of your war goods by maintaining 
their own. 


Our speed has been upped in all 
Operations; time has been cut without 
cutting essentials. Shortages of critical 
materials have been met without impair- 
ing the standard of STRENGTH you've 
identified with these hollow screws. 


Thirty-two years of product-integrity 
are Allen’s pledge that Quality will be 
upheld. The record is promise of quality 








DYpetd Cobenile 




















more than held, — continually to be | 


improved. The Allen Manufacturing 
Company, Hartford, Connecticut. 


Order only through your local Allen 
Distributor — the man who gets you 
the goods to the LIMIT of the supply! 
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Specialists in 
Metal Fabrication 
* 
DAHLSTROM 
is equipped for single unit 
or quantity production 
in any metals that can be 
cold-formed: 
FINISHED METAL 
FABRICATION 
UNFINISHED (rough) 
FABRICATION 
LIGHT STAMPING 
and PUNCHING 
FORMED, PRESSED 
SHAPES 
COLD-ROLLED 
MOULDINGS and 
SHAPES 
Write for the DAHLSTROM 
catalog of Metal 
Mouldings and Shapes. 




















OVER 2200 sore 
SHAPES =r, 
ILLUSTRATED | = &, 
we | 
—* Do: 








Cabinet Size: 
79x 54x75 in. high. 
13 and 11 ga. Finish: Silver 


Gray over metallic copper spray. 


In the Shipping Room at 
DAHLSTROM, you’ll 
find some of the oddest 
looking things imaginable 

. housings for tanks; 
cabinets for industrial 
coolers; instrument hous- 
ings for aircraft; ammu- 
nition racks, and a great 
many other items being 
manufactured for the 
armed forces and war 
industries. 


Metal is the raw material 
at Dahlstrom; Precision 
and ““KNOW HOW’”’ 
are our most important 
tools of fabrication. Per- 
haps our experienced en- 
gineering, tool and die, 
and field service facilities 
can help solve a problem 
for you as they have for 
others. They are available 
to you without obligation. 











SK, 


— DAN isTROM. 


METALLIC DOOR COMPANY 
Sales Offices: JAMESTOWN, NEW YORK 





. 


METAL SPRELALTIES DIVISION _ 


Propuct ENGINEERING 





ee NS ee ee 














BACKING UP THE YANKS , 
ON OVER 30 FRONTS 











he whole world is our 

battlefield in this war! 
To win we have to knock out the enemy wher- 
ever he is! You find Yanks in the Solomon Islands, 
China, Madagascar, India, Egypt, the Belgian 
Congo...and every other place that’s a battle- 
field today or tomorrow! We’ve got to get there 
“firstest with the mostest.” And come hell or 





high water, we shall not fail to deliver the goods. 

American draftsmen,engineers and architects 
rely upon Dixon Typhonite ELDORADO to help 
them crystalize the material of war. ELDORADO’s 
sharp opaque unmistakable lines make easy-to- 
read blueprints. Yes, ELDORADO as a drawing 
pencil is doing its part to help America shorten 
this war by days, weeks, months, years! 


ELDORADO 


PENCIL SALES DEPARTMENT, 20-J12, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY, N. J. 
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THE PECK SPRING COMPANY, 


14 Summitt St., 


Tdi1111111) 


4495 


; S RINGS FOR VICTORY PRODUCTS 


With relative promptness, we can supply helical springs of all types 
(extension, compression, torsion) and wire forms in infinite variety, up 
to Ye" wire size. If you need springs or forms for your war products, 


send us your specifications or samples for immediate estimate. Also, 
if you need advice in sclecting the sizes, types or designs, we'll gladly 
give you the benefit of our long experience in spring making. 


PLAINVILLE, CONN., U. S. A. 











HAYS DOUBLE SEAL FITTINGS 
Defy Dump Truck Abuse 


No jeeps in the jungle could be subjected to more use and 
abuse than road contractors’ dump trucks. Rush jobs—day 
and night—no time out—hydraulic lines and connections on 
hoisting equipment must be the best to withstand such constant 
strain and vibration. 

Hays Double Seal Fittings, with a 45° plus a 90° sealing 
surface, have that high factor of safety required for such 
abnormal use. Hays Hydraulic Seals have been subjected to 
the severest laboratory tests for torsion, deflection and vibration. 

fittings are tested to withstand twice normal working 
pressures and are guaranteed against failure due to vibration. 
For complete information on Hays Double Seals, write for catalog. 


HAYS MANUFACTURING CO., ERIE, PA. 

















N V-Type, O-Ring and U-Cup 

packings of Ameripol Synthetic 
Rubber you can now get the qualities 
you've always wanted in positive 
seals for hydraulic systems: 






@ Oil resistance 

@ Heat resistance 

@ Abrasion resistance 

@ Close-tolerance molding 

@ No metal corrosion 

@ Long, trouble-free life 

Specify Ameripol Hydraulic Seals, 

and be right the first time. For tech- 
nical data send today for free bulletin. 
Miller Rubber Industrial Products Div- 
ision, The B. F. Goodrich Co., Akron, O. 


% Registered trade mark of 
The B. F. Goodrich Company 


Ss industrial Products Division 
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FOR VICTORY TODAY 
AND SOUND BUSINESS TOMORROW 


Get This Flag poo Now ow! 


This War Savings Flag which flies today 
over companies, large and small, all across 
the land means business. It means, first, 
that 10% of the company’s gross pay roll is 
being invested in War Bonds by the workers 
voluntarily. 


It also means that the employees of all these 
companies are doing their part for Victory 
... by helping to buy the guns, tanks, and 
planes that America and her allies must have 
to win. 


It means that billions of dollars are being 
diverted from “bidding” for the constantly 
shrinking stock of goods available, thus put- 
ting a brake on inflation. And it means that 
billions of dollars will be held in readiness 
for post-war readjustment. 


Save With 





Think what 10% of the national income, 
saved in War Bonds now, month after month, 
can buy when the war ends! 


For Victory today ... and prosperity tomor- 
row, keep the War Bond Pay-roll Savings 
Plan rolling in your firm. Get that flag fly- 
ing now! Your State War Savings Staff Ad- 
ministrator will gladly explain how you may 
do so. 


If your firm has not already installed the Pay- 
roll Savings Plan, mow is the time to do so. 
For full details, plus samples of result-getting 
literature and promotional helps, write or 
wire: War Savings Staff, Section F, Treasuty 
Department, 709 Twelfth Street NW., 
Washington, D. C, 


War Savings Bonds 





This Space Is a Contribution to America’s Al!-Out War Program by 
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In close-precision 
aircraft adjustments 
... quick accuracy is 
insured by Laminum 
shims. From factory 
assembly tovitai field 
servicing! Laminum 
shims (easily peeled 
precision brass lami- 
nations) are cut to 
your specifications. 
Stock shim materials obtain- 
able from mill supply dealers. 
(Write us for shim application 
folder and Laminum sample.) 
Laminated Shim 
Company, Ine. 
63 UnionSt., Glenbrook, Conn. 









THE SOLID SHIM THAT 
ADJUSTMENT 


1813 





























IF YOU NEED SPRINGS or wire shapes or a 
combination of both, made from flat or round 
wire; pointed, welded or threaded ... you 
can get it at 


DUYAHOGA SPRING CO. 





i025! Hama Koad ---Colaud C, 
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HELPING YOU, 


THE KEY MAN IN INDUSTRY 


—To design new, better, 
war equipment 


onndl i redesign for speedier 
production and assembly 


—To adapt alternate ma- 
terials to your designs 


@ The wide coverage of the advertising in 
PRODUCT ENGINEERING — materials, 
mechanical parts, finishes, fabrication methods 
—brings up-to-the-minute information and 
services to you, the design engineer. The first 
eleven months of this year show an advertising 
volume of 1699 pages, as compared with 1325 
pages for an equal period in 1941. 


@ Editorial pages in this issue total 68, and 
include data on new methods, materials and 
mechanical parts that will help you reduce costs, 
speed production, and keep abreast of com- 
petition. 
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TIGHTSPOT BREAKER 
Richard Steinmetz 
A KOVEN Design Engineer for 
over 12 years. 













Today with efficiency of production imperative many successful manufacturers of 
assembled products welcome the assistance that KOVEN renders as an auxiliary 
manufacturer. You too may be finding it impractical to produce a certain part or 
parts that are required for your finished product. If so, KOVEN can help you. 


Now, with the Dover Boiler and Plate Fabrication Division added, KOVEN offers 
you greater cooperation than ever in meeting your requirements efficiently. 





Write or telephone for a KOVEN engineer to call . . . he would be pleased to tell 
you more about the advantages of using parts produced to specification by KOVEN 
Tightspot Breakers . . . engineers, welders, machinists of outstanding experience. 
Write or telephone KOVEN today! 


L. O. KOVEN: & BRO., INC. 


154 OGDEN AVENUE JERSEY CITY, N. J. 
PLANTS: Jersey City, N. J., Dover, N. J. 


KOVEN made this filter for 
a manufacturer of gasoline 
equipment. 





Built up welded construction 
by KOVEN for a manufacturer 
of presses. 
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Ask the first Kou-I-Noor pencil user you meet, 
and then ask a hundred more, and you will 





get the same unfailing answer, “Kon-I-Noor 
can be relied upon to give you definite pro- 
tection from all lead pencil troubles.” 


Throughout the fifty-odd years the 
Kou-I-Noor pencil has been on the market, 
we have, through constant research, pains- 
taking effort and strict adherence to material 
specifications, supplied critical users with a 
drawing instrument of superlative quality. 


Rely upon Kou-I-Noor. 


#1700 TECHNICRAYON PENCILS with small 
diameter lead, slightly soluble in water, are 
manufactured in 30 colors. 


SEND FOR FREE CATALOG NO. 9 


EKQOH -1-NOOKE 


PENCIL COMPANY INCe 
373 FOURTH AVENUE* NEW YORK 
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THESE ARE THE PUMPS 
TO Keep Propuction CLIMBING 


Geared - Vane - Centrifugal — a wide range 


of sizes for various applications. 


(|BS Brown & Sharpe Mfg. Co. 


Providence, R. I., U. $. A. 


BROWN & SHARPE PUMPS 





| Design Changes Nece sary 
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t ~~ This illustration shows how easily IDEAL Variable Speed is 
included in the design of Your Machines. Regardless of density and 
size of materials, the speed control on this Packing Machine permits 
tight packing. IDEAL Variable Speed can be applied to your 
machines without changing their basic —. Provides that wider 
range of production control so essential today! 


TRANSMISSION HANDBOOK 


FREE! 


52 Page manual shows wide range of 
applications; contains valuable detailed 
engineering and reference data. Send 
for your copy. Experienced Transmis- 
sion Engineers at your service. 


IDEAL COMMUTATOR DRESSER COMPANY 


1446 Park Avenue Sycamore, Illinois 





IMPORTANT FEATURES 

@ Both pulley halves move; 
thus belt always in align- 
ment. 

@ Full belt contact at all 
driving diameters. 

@ Infinitely variable speed; 
ratios up to 3 to 1. 

@ V-Belt and Wide V-Belt 
Types. Sizes up to 8 H.P. 











Sales Offices in All Principal Cities 
in Canada: Irving Smith, Ltd. Montreal, Quebec. 
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Strategically, the time might be right 


HE enemies’ over-extensions... 

the readiness of the“underground” 
and the guerrillas... the eagerness of 
our fighters — all the circumstances 
might be right... BUT — 

The success of this year’s offensive 
is up to us, all of us who read this 
magazine, who have the responsibility 
of getting out the goods. 

Only when we have done our job 
can we hope to win. 


Yale Pump Division Meets 
1943 Schedules in 1942 


Here at Yale & Towne’s Pump Di- 


\ | / 
\ . . . . 
\ / / f vision, every man in our engineering 


a 
TRADE MARK 


ro THE YALE & TOWNE MANUFACTURING COMPANY 
auf Pump Division 
211 HENRY STREET, STAMFORD, CONNECTICUT, U. S. A. 


department and in our shops knows 
that output considered good enough 
last December 6 is not good enough 
today. 

We take pride in the fact that the 
war industries and our armed forces 
are receiving Yale Pumps at a rate we 
had hoped to reach in 1943! And 
standards of quality have been main- 
tained throughout. 

Today, the many cost-cutting, time- 
saving advantages of Yale Pumps are 
pledged to victory. Tomorrow, out of 
the trials and experiences of war, even 
more extensive peace-time uses for 
Yale Pumps can be foreseen. 


| 
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Sotue EXPLOSION-PROOF zradleves 
wité GAST AIR MOTORS 


* COST MUCH LESS 


Than explosion-proof 
electric motors 


* VARIABLE SPEED 


over a wide range 
Up to 3,000 R.P.M. 


* PROMPT DELIVERY 


On explosion-proof applications 
where compressed air is available, 
the Gast Air Motor provides power 
at much lower first cost and prac- 
tically no service cost (based on 7 
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year record). ] 
The Gast Air Motor is particularly r 
pn poy to war-production jobs ; 
suc as riving mixing equipment 
SPECIAL ADVANTAGES OF in munitions plants, process in- P 
GAST AIR MOTOR a etc. It delivers from 1/20 
4 tol Ke I 
@ No reciprocating parts or springs. Because it employs the same Ro- { 
| @ Automatic take-up for wear. tary principle as the famous Gast 
1 is eailatieemniae olin tb Air Pumps, the Gast:Air Motor of- s 
Ld Cannot be fers the same economy and long 
. burned out. life advantages. | 
ot ee ae ee: Write for FREE Catalog on 
@ Exceptional compactness for power GAST AIR MOTORS — PUMPS I 
: developed. = COMPRESSORS 4 ] 
Contains full descriptions, engineer- 
" | ing data, and many application pho- ( 
e | tographs on the complete Gast line ‘ 
. which includes 12 > Rotary 
Ai » 2 to 23 C.F.M. 
Weatherhead fittings and hose assemblies are engineered | poh 30 tbe ~2 $023 — I 
to meet the war-time demand for speed—for simplicity of | € 
installation—and satisfaction in performance. | GAST MFG. CORP. 
139 Hinkley Street 
ERMETO SAFETY FITTINGS—A modern method ofconnecting | Benton Harbor, Michigan ; 
tubing that eliminates flaring, threading, welding orsoldering. | Bt ] 
. Suitable for any type of metal tubing, and since thin walled =. " a i 
Pais tubing may be used, reduces the amount of material required. 
Ermeto Fittings hold up beyond the burst 
strength of the tube itself and withstand 
excessive vibration without leakage of the joint. ] 
K BRASS TUBE FITTINGS—Quality tube service : 
paris for small diameter tubing—a complete I 
range of fittings in patented inverted, S. A. E., c 
and compression types. t 
FLEXIBLE HOSE ASSEMBLIES AND FITTINGS t 
Non-metallic flexible hose for automotive, avia- k 
tion and machine uses. Oil-proof and gasoline- 
proof. Weatherhead complete hose assemblies 
with fittings attached are quickly and easily 
installed for high pressure fuel, gas, air and y 
hydraulic application. ’ I 
We also manufacture low pressure hose which is : t 
furnished in any length with necessary fittings. ¢ 
PACKLESS VALVES—An advanced product of a 
Weatherhead engineering, these valves have 
only four working parts. Tested through 100,000 ' 
on and off cycles, Weatherhead packless valves € 
' are leak-proof, quick acting and extremely f 
rugged in construction. Compact design, fim Tubes, Rods, Wire reduced by rotary swaging tc n 
appearance, and low overall height provide ; 
attractiveness of installation. your specifications by the pioneer rotory swaging 
' Tell us the Weatherhead products in which you machine builder. ( 
are interested and we'll send complete details. Culs show various tubes reduced. tapcred and U 
i THE WEATHERHEAD CO. - CLEVELAND, OHIO See 87 SeOgng: Selle werk up 16 ; 
= diameter and medium wall tubing up to 21" 0.0 Cc 
+t can be handled. V 
i You benefit from our nearly seventy years’ rotary < 
i swaging experience. " 
4 V 
d 
orrington (ompany 
r] SPECIALTY USA { 
TUBE FITTINGS + FLEXIBLE HOSE * VALVES * DRAIN COCKS Tor 
orrington, Conn. ‘A. 
AVIATION, AUTOMOTIVE AND REFRIGERATION SPECIALTIES +4 orn : I 
Cc 
I 
o 
4 x 
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NEW MANUFALIURER) PUBLILALIUND 


FOR YOUR TECHNICAL LITERATURE FILES 





(1) SELF-LOCKING NUTS — Boots Air- 
craft Nut Corp. Catalog No. 275, 70 
pages, stiff board binder. New edition 
contains nearly twice as many styles as 
before. Basic types have been expanded 
in range and improved in design. Engi- 
neering data, list prices, and a section 
for AN standards are included. 


(2) BRONZES — Bridgeport Brass Co. 
Manual, 80 pages. Describes a series 
of high copper silicon alloys (Duronze), 
their applications, compositions, physi- 
cal properties, and specifications. Gives 
machining methods, recommendations 
for welding, and weight tables for rod 
sheet, wire, and strip. 


speed ratio of 13 to 1, they deliver 
driven speeds from 11 to 154 r.p.m. 


(9) BROACHING—Colonial Broach Co. 
Booklet, 24 pages. Gives answers to 
questions on broaching methods and 
how to increase broach life as related 
to sharpening. 


(10) PLASTIC TUBING—Hodgman Kub- 
ber Co. Two folders. Give the chem- 
ical and physical properties of Saran 
tubing, fittings, and pipe. Describes 
the welding operation for pipe. Pipe 
sizes range from % to 2 in. dia. with 
bursting strength at 77 deg. F. of 
1,500 to 620 lb. per sq. in. respectively. 


(11) MOTORS—Allis-Chalmers Mfg. Co. 
Bulletin B6052-C, 12 pages. Gives the 
facts required for choosing motors 
quickly. Has compact, simplified charts 
enabling readers to determine all elec- 
trical and mechanical characteristics 
of motor types designed for specific 
applications. 


(12) PLASTICS—Westinghouse Electric 
& Mfg. Co. Booklet, 36 pages. An illus- 
trated application data book presenting 
engineering data on mechanical and 
electrical properties of Micarta. Stand-, 
ard sizes and grades are tabulated. In- 
formation on design, machining and 
molding practice is also included. 


(3) PLASTICS—Halowax Products Div., 
Union Carbide & Carbon Corp. Book- 
let, 12 pages. Reviews advantages to be 
derived from Vinylite resins for wire 
and cable insulation by tabulations of 
physical properties in different classes 
of service. 


































HOW TO ORDER—Two business-reply cards are printed here. On each is room 
for you to request four pieces of literature. If you are requesting four pieces or 
less, please use only the bottom card. For five to eight pieces use both cards. 


These cards not good after February 1, 1943 


| 
(4) DRAWING INK—Louis Melind Co. 


. * Write in circle number of item Write in circle number of item 
Pamphlet. Presents Justrite drawing dnulties ose celnn weed >| tuiiidie: a clalen eae > C) 
inks, which are offered in 20 colors. | 

J Nemo... ..secssssssscssseesssesesnsnssssssnnsssestenesennnnnennssessssannnnee i i Oa 

(5) FASTENINGS — National Screw & 
Manufacturing Co. Catalog 42 (634 x | Company “EEN Te ae CE CREE SE ES LEAT OE 
9). 228 page handbook containing com- | 
plete information and tables on ma- Addr 088.....sescssssssssnssessssssesseesnssensnsssnnnnnesssesessensennetet TEN slapd athacenssiebidaaaina 
chine screws, sheet metal screws, avia- Title ‘its 
tion fastenings. Booklet also contains “ogmer PRODUCT ENGINEERING, New York. 242 SE 


technical data on wire gages, weights, 
heat-treating and plating. 





Write in circle number of item 
describing one catalog wanted 


Write in circle number of item 
( al describing one catalog wanted 
(6) STRESS-STRAIN RECORDING— Bald- , 
win Locomotive Works. Booklet, 20 ene 


Wcctintins dak psi fecinseakitasgdeiedin ciccsabesesniondslcbsweeapicdantucebowes DNs skcsccsacnsnksrtessdvonseibesstiedctininiosracebusiciahianmnntsouaae 
pages. Discusses specification data of 
the Army and Navy, summarizes re- a a es a TE NR 
quirements in testing war materials, 
and interprets the stress-strain curve Address poescscccescocscccocoscoscoccccossecseossccsocesosccsescoescocesessecesascoss Na sickens sc spmncodnish tte temeamuaneknn spunea ieaaen 
and its applications. Describes testing i a — 
equipment and instruments with tables (PRODUCT ENGINEERING, New York. tae J PRODUGT ENGINEERING, New York. 1241 
for guidance, and gives operating and pI tying eo Gents gy ang SEEN tc Sik aI Mg) j 


maintenance data. 
Write in circle number of item 


describing one catalog wanted 


Write in circle number of item 
describing one catalog wanted 


} 
(7) RESIN ADHESIVES —Resinous Prod- ' 
ucts & Chemical Co. Bulletin No. 2, 12 7 





pages. Deals with methods of using y Name Wishes das Prcsabucaaeaie eG an er oeastecesaceonasdath inca octebe BN static cacicajuascnicrecanieSvasichicsssSiss shasbobremnatcmetoaio eet 
cold setting resin adhesives in the ply- 

wall wet wenduuliinn GAA for ae ERE so eae a Ree a ne eee RII iniciicracihistsiesessniisomsnaiieiieniestlancasaieibahaiaganal 
craft and marine assembly work. Cov- "Address. occ Oo eis soitanisriviahamibaetleniddamsasaleeee 
on Uebel tna alias. eon, Ee, (noc uemmememnts 

variations in assembly time, effect of canoe paiiiidiataa ile lait Eee SN rane eee eee me tT ii ivicsctintcitctetl 
dyes and other factors, and gives gov- | PRODUCT ENGINEERING, New York. 12-42 PRODUCT ENGINEERING, New York. 12-42 
ernment specifications. ; 


Write in circle number of item 
describing one catalog wanted 


Write in circle number of item 


(8) REDUCTION DRIVES—American Pul- } describing one catalog wanted 


ley Co. Catalog, 16 pages. Describes 





compact geared reduction units that I a ae os sailhdnislieaiabiclaiiettintoncs ae a eats aie nai i 
mount on the shaft of a driven machine. t 
Sizes range from 4% to 25 hp. With a 4 Company CW: ERE EE OS aN Me See SEE, EET NO REAR! ST ne 
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(13) PUMP—Hydra-Motive, Inc. Bul- 
letin, 2 pages. Describes an infinitely 
variable delivery hydraulic vane pump 
for delivering up to 4 gal. per min. and 
up to 1,000 lb. per sq. in. pressure. 


(14) LAMINATED PLASTIC — National 
Vulcanized Fibre Co. Booklet, 44 
pages. Contains technical and descrip- 
tive data on Phenolite, laminated Bake- 
lite; how it is made, its general proper- 
ties, and various grades of sheet, rods, 
and tubing. Fabricating characteristics 
such as machining, punching and other 
operations are described. Typical uses 
are illustrated. 


(15) HOSE—J. N. Fauver Co. Inc. Cat- 
alog, 27 pages. Tells how to select hose 
for various industrial services, gives in- 
structions for mounting, and catalogs 
hoses, couplings, fittings, and tools. 


(16) CIRCUIT BREAKERS —Roller-Smith 
Co. Catalog 3350, 12 pages. Describes 
15,000-volt oil circuit breakers for in- 
door service. These breakers are of 
the oil tight single round tank type, 
single throw, and are available in 2 
and 3 pole designs. 


(17) GALVANIZED SHEETS — Galv-Weld, 
Inc. Brochure, 6 pages. Gives instruc- 
tions in the use of Galv-Weld alloys 
and processes, which are used to cover 
welds on galvanized sheets. 


(18) PUMP—Trabon Engineering Corp. 
Bulletin No. 425, 4 pages. Describes 
six sizes of electric hydraulic pumps 
for pumping oil and greases from the 
original container. 


(19) SELF-TAPPING SCREWS — Parker- 
Kalon Corp. Pocket booklet, 20 pages. 
A miniature catalog of self-tapping 
screws which describes the functions 
and advantages of various types of 
screws. Typical applications are illus- 
trated. 


(20) BEARING DESIGN — SKF Indus- 
tries, Inc. Booklet, 88 pages. A refer- 
ence volume of steel mill data for cal- 
culation and design, containing for- 
mulas, designs, data tabulations and 
illustrations. It covers bearing applica- 
tions for auxiliary equipment, cranes, 
drives and roll-neck bearings. 


(21) CALENDAR — Frederick Post Co. 
Features 52 weekly pads with extra- 
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large numerals. Post’s 1943 drafts- 
man’s calendar also contains a section 
of technical data such as charts on wire 
and sheet metal gages, screw threads, 
etc. 


(22) MOTOR FITNESS—General Electric 
Co. Bulletin GED-1017, 40 pages. Tells 
how to get the most out of motors, 
“switching” motors from one job to 
another, selection and application of 
motors, ways to determine moment of 
inertia of a driven load, selection of 
a.c. controls, and other problems. Ex- 
plains how to save critical motor mate- 
rials, including WPB recommendations. 


(23) AIR MOTORS — Smith-Johnson 
Corp. Bulletin, 4 pages. Describes and 
illustrates construction and uses of 
Senacon air motors, such as for auxil- 
iary reciprocating fractional horsepower 
for drill presses, milling machines, and 
other manually operated small machine 
tools. 


(24) RESISTORS—Lectrohm, Inc. Bul- 
letin No. 98. A catalog of vitreous 
enameled electrical resistors of various 
types with a section on resistor selection. 


(25) SWIVELS — Trabon Engineering 
Corp. Bulletin 424, 2 pages. Describes 
briefly swivels for making oil, grease, 
air and other line connections between 
stationary, and revolving or oscillating 
surfaces. 


(26) HYDRAULIC OILS—E. F. Houghton 
& Co. Booklet, 12 pages. Outlines the 
necessary qualities of a hydraulic oil 
and describes the Hydro-Drive “MIH” 


series with improved oxidation stability. 


(27) HEAT TREATMENT—Park Chemical 
Co. Folder, 6 pages, Bulletin 100. Dis- 
cusses use of salt baths for heat treat- 
ing and describes several products for 
various types of heat treatment. 


(28) INSTRUMENTS—Foxboro Co. Cata- 
log 95-A, 48 pages. Describes full line 
of instruments for measurement and 
control of industrial processes. Com- 
prises 10 sections, 6 grouping and de- 
scribing all the instruments and acces- 
sories, and the remainder covering 
combination instruments, valves, panels, 
etc. 


(29) TRANSFORMER CAPACITY — West- 
inghouse Electric & Mfg. Co. Booklet 
B-3103, 20 pages. Describes the Cop- 
R-Temp method of transformer loading 
which saves critical materials by elimi- 
nating “overtransforming.” 


(30) SPOT WELDING — Sciaky Bros. 
Catalog, 26 pages. Contains engineer- 
ing data on designs for spot welding, 
and information on newly developed 
spot welding techniques. Describes en- 
gineering service of the company. 








The Brad Foote plant is one of the most important units of its kind. Its great capacity 
for the production of special precision cut gears and speed reducers of any type or 
size, serves efficiently, industries of all sizes and kinds. 


The facilities are ample and diversified and the buyer of special gears and speed 
reducers can find here the production units and engineering skill required for the 
most exacting design. 


For over a generation this organization has been synonymous with quality gear 
manufacture. Our experience is at your service. We invite your inquiry in the solu- 
tion of your geared reduction problem. 


BRAD FOOTE GEAR WORKS 


I301-G $ CICERO AVENUE « ¢ «© CICERO, ILLINOIS 
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ring return ‘ . ° 
a types Today Quick-As-Wink valves are working all out for 


Victory, controlling the operations of machines making 
the greatest variety of materials for war. Quick-As-Wink 
reliability and durability are appreciated more than ever 
these days. Quick-As-Wink valves function unfailingly 
millions of times without loss of efficiency or taking 
time out for servicing or repair, for the sealing of 
pressure involves no metal-to-metal contact. Avail- 
able in types and sizes for practically any application. 


Cc. B. HUNT & SON 


1850 E. PERSHING STREET ° SALEM, GHIO 


single-Solenoids 


2-way, 3-W4) - 


in 
d: Made 

Foot- Oper4 yo 4-wsy types- 
ted 2-wa), 5-07 
a 
Hand-Oper 

types 
Full range of 


VALVES 


CONTROL 





QUICK DELIVERY 


is positive on high priority orders when 
you specify U. S. Steel Wire Springs on 
your urgent war orders. Let us dem- 
onstrate our ability to meet your re- 
quirements both in quality of product 


TUTHILL PUMP 
DEPENDABILITY 


The inside story of Tuthill dependability 


and promptness of delivery on your 
next order for steel 
springs. 


. S 
2 — WH says 
“> “COIL SPRING’ 
—s EXTENSION. 
= 


COMPRESSION 
* TORSION FLATS 
* WIRE FORMS 


—_ 


THE U.S. STEEL 
WIRE SPRING Co. 


7800 FINNEY AVE., CLEVELAND, OHIO 








can be summed up in two words: PRE- 
CISION MANUFACTURE. Hundreds of 
thousands of Tuthill Pumps in service 
prove that it takes skill, experience and 
production efficiency to create equipment 
so outstanding and dependable in per- 
formance. 


Today, more than ever, you need these 
precision ingredients. That's why it will 
pay you to specify Tuthill positive dis- 
placement, internal-gear rotary pumps. 





OLANT PUMPS... 
” . .. Capacities up to 50 g.p.m. 


RICATING PUMPS ...-. 
7 ... Capacities up to 50 g-p.m- 


ULIC PUMPS... 7 
o_— .. « Pressures to 400 p.s.i.. 
TRANSFER PUMPS... 
en ... Capacities to 200 g.p.m. 


L PUMPS... 
a s . .. Capacities to 50 g.p.m. 





Write for Tuthill Catalog 


Tuthils PUMP COMPANY 


SF ems) GVSTH STREET «© Chicago 
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IT’S A CINCH IN A TANK! 


Hele-Shaw Fluid Power also sim- 
plifies reversing. Takes jars and 
jerks out of machines. 





7 you designing, building, or operat- 
ing a machine using a motion that must 
be reversed? If you can do the job hy- 
draulically and you want to make the 
reversal smooth as silk, figure on the pos- 
sibility of using Hele-Shaw Fluid Power. 

Hele-Shaw Fluid Power is generated 
in a Hele-Shaw Pump. The pump de- 
velops high pressure in an oil medium. 
Rotary, radial, multiple cylinders smooth 
out the pulse of the oil. Several types of 
Hele-Shaw controls are available which 
reverse the direction of the flow of oil in- 
stantly at the pump. With a Hele-Shaw 
Pump and a Hele-Shaw Control a face 
grinder manufacturer has eliminated re- 
versing valves, taken the jerks and jars 
out of his table drive. Our catalog tells 
many more advantages of Fluid Power. 
Let us send you a copy. 


Official U. S. Army 
Signal Corps 
Photograph 













Hele-Shaw Pump with Type D 
Regulator—This, one of many 
Hele-Shaw regulators, re- 
verses the direction of flow, 


ives any rate of discharge 

sen zero to maximum in either 

direction independently of 

pressure. an 

a 20-TON RIFLE BARREL 
STRAIGHTENER, manutfac- 

tured by the Watson-Stillman 


Company. Operated by a 
Hele-Shaw Pump equipped 


M . 
Fluid Power Pump with a Type D Control. 
OTHER A-E-CO PRODUCTS: TAYLOR STOKERS, MARINE DECK AUXILIARIES, LO-HED HOISTS 








zoe ARAMINGO AVENUE * PHILADELPHIA, P 
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TRADE MARK REG. lox 


LOCK NUT 


e A one-unit, vibration-proof lock nut that holds 
tight under all conditions of use or operation! ¢@ Is 
applied easily ... quickly ... with ordinary wrenches. 
@ The all-metallic construction enables An-cor-lox 
(patented) to withstand high temperatures. Handle 
special corrosion conditions with An-cor-lox lock 
nuts of metal chosen for the job. © An-cor-lox locks 
itself to bolt . . . without damage to bolt or work. 
You can use it repeatedly. © Specify An-cor-lox for 


locking security and economy. Send for sample. 


An-cor-lox Division 


LAMINATED SHIM COMPANY 


INCORPORATED 


63 UNION STREET GLENBROOK, CONN. 
1670 



















PULLMORE 
| CLUTCHES | 


—Ideal Lift Control 
for Industrial Trucks 


A Pullmore Clutch controls 





hydraulic lift in Tructier 
illustrated; gives peak per- 
formance for frequent opera- 
tion in this service. Smooth- 
running, easy operating; 
Pullmore Clutches are ideal 
for machine tools, too; and 
for packaging machines, spring- 
coilers, hoists . . . any machine 


that needs a compact, powerful, 


Single-Type Pulimore 


efficient multiple-disc clutch. 


Made single or double, in many capacities up to 
75 h.p. at 500 r.p.m., Pullmores provide relia- 
bility and money-saving convenience in design- 
ing and assembling. Investigate advantages. 


Pullmores are sold by Morse Chain Co. offices 
in principal cities. Double-Type Pullmore 


Rockford Drilling Machine Division Borg-Warner 
303 Catherine Street, Rockford, Illinois, U.S.A. W Corporation 








The PROGRESSIVE MFC CO. 
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A little spring 
can't goa long way 





So when you order spring 
washers specify the ones with 


long range of spring power 


INSIST ON KANTLINKS—the big long- 
range spring washers that expand and 
compensate for inevitable wear of 
bolted parts.... There is no substitute 
as economical on any assembly that is 
subjected to vibration. Short-range 
multi-toothed washers that bite in can 
not give you the wide expansion range 
of Kantlinks’ spring power. 
Furthermore, Kantlinks should be 
used with every type of nut, whether a 
regular standard nut or any one of the 
many fixed or locked nuts. For even if 
the nut never budges on the bolt, all 








Let us send you samples—send de- 





‘natessitilebiandlaies 











other parts of almost every bolted 


assembly loosen sooner or later unless 
an adequate size helical spring washer 
is used to hold every part tight. 

The parts will loosen because of bolt 
stretch, and frictional wear of metal on 
metal, burrs and flares, and because of 
pulverizing of paint, scale, and rust. 

This is war time—be safer with 
powerful Kantlinks. 


KAN] [INK 


December, 1942 





tails of your application. Test and com- 
pare them on the same job with any 
type of nut, or with any other type of 
washer. Kantlinks can'tlose a real test. 
Try them for efficiency, economy and 
real safety. 


Write today for descriptive folder. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J., U.S.A. 
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A Dunbar Bros. Co., sristel, connecticut 


DIVISION OF ASSOCIATED SPRING CORPORATION 














A leading aircraft company 


needs engineers, architects, draftsmen, 


designers and other technicians 


LONG ESTABLISHED major air- 

craft company in Maryland has posi- 
tions immediately available in the Engineer- 
ing Department which can be filled by engi- 
neers who have not had previous aircraft 
experience or training. 


STRUCTURAL, CIVIL, MECHANI- 
CAL, AND ELECTRICAL ENGI- 
NEERS AND DRAFTSMEN, ARCHI- 
TECTS, MACHINE DESIGNERS, 
ETC., if properly qualified can be satisfac- 
torily fitted into certain positions in our 
Drafting, Stress Analysis, and Weights 
Department. 


Our minimum requirements for consider- 


... and at once 


ation for these positions are: high school 
education (college preferred) ; age range 28 
to 50; five years of actual engineering or 
drafting experience; American citizens only. 
Those now employed at their highest skills 
in war work not considered. 


Our present Engineering Department is 
not large. The opportunities for varied air- 
craft experience and advancement are great. 


Replies should include full details of ex- 
perience, education and other background; 
must include a small non-returnable photo- 
graph, and should be addressed to: Box No. 
P-297. Product Engineering, 330 W. 42 St., 
2. Ge 
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Field-Servicing a B-17E 


“THE LIEUTENANT WILL BE GLAD TO KNOW’... 


Any pilot is glad to know that the ship he flies is protected 
with Boots all-metal, self-locking nuts. That knowledge gives 
him an added sense of security, because Boots Nuts are safer; 
even the severest vibration cannot jar them loose. They are 
unaffected by the corrosive action of oil, chemicals, or 
weather. Their resistance to high temperatures is almost 
phenomenal. In fact, they literally “outlast the plane.” 

Not only that, but, because they are more easily applied, 
they cut down the time a plane must spend on the ground 
for maintenance and repairs. And, of course, that means 
more fighting time, which is the most important considera- 
tion of all. 

On every battle front in the world, on every type and 
*most every make of plane, these ingenious fastening devices 
are contributing to the striking power of our Air Force. 


[ote eee 


* 


BOOTS 


Self-Locking Nuts For Application In All Industries 


BOOTS AIRCRAFT NUT CORPORATION w© GENERAL OFFICES, 


December, 1942 








It’s Self-locking 


The Boots principle of self-locking as 
employed in the Bellows, Wing, and 
Rol-Top (illustrated above) styles are 
well-known throughout the aircraft in- 
dustry. In each case the nut is one-piece, 
all-metal. The self-locking action is ob- 
tained by means of the out-of-phase 
locking collar connected to the lead 
threads by means of a resilient spring 
member. 

Here are a few of the planes fabri- 
cated with Boots Nuts: 

Grumman Wildcat F4F-3 
Boeing Flying Fortress B-17 
North American B-25 
Curtiss Commando C-46 
Consolidated Liberator B-24E 
Curtiss P-40 
Curtiss Dive Bomber SB2C-1 
Edo Floats 
Plywood Planes 
Brewster Buccaneer 








NEW CANAAN, CONNECTICUT 
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ATTENTION 


We have a new job—to keep grinders going full 
blast all over the country in every war industry—in 
machine shops, tool rooms, ex- 
perimental laboratories, repair de- 
partments, arsenals. 






CALLED FOR ACTIVE DUTY 
ON THE PRODUCTION FRONT 


e Our complete facilities are now devoted to making 
CHICAGO Mounted Wheels and Vitrified Grinding 
Wheels 3” and under in diameter. We're proud and 
happy to be given this definite and important part 
in the War Program. Our work goes on night and 
day supplying these vital aids for Victory. 


Send us your priority orders for mounted and un- 
mounted grinding wheels up to and including 3” in 
diameter. You will get the right wheel for the job— 
when you want it. 


We no longer manufacture the larger grinding 
wheels. We're sorry to have to disappoint our good 
customers (many of whom have been with us for 








half a century) on their orders for Vitrified Wheels | 


over 3” in diameter. 


Specializing on high production of Mounted Wheels, 
Cut-off Wheels and small Vitrified Grinding Wheels 
will be our job until the war is won. We know you 
will understand. 


YOU SHOULD HAVE OUR NEW CATALOG 


It shows in actual colors and exact sizes the most complete line 
of Mounted Wheels made. 


Send for copy today. 


CHICAGO WHEEL & MFG. CO. 


America’s headquarters for Mounted 
Wheels 
Established 1896 


1101 W. Monroe St., Dept. PE, Chicago, Ill. 
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KUX MACHINE COMPANY 


3930-44 W. HARRISON, ST. CHICAGO, ILL. 








The mounting flange of this new 
Gusher Pump is comparatively large, 
so as to be interchangeable with larg- 
er size Gusher Pumps. Therefore, easi- 
ly adaptable to changing types of 
machine production. Right or left dis- 
charge. 1/10 h.p. Capacity: through 
2" pipe at 5 ft. head is 10 g.p.m. 
Specifications and data on request. 
Write! 


=~ RUTHMAN === 


GUSHER 
COOLANT PUMPS tics! motor driven Coo 


clusive advantages and patented features. For instance, Ruthman 
gives you the Twin Equalized Intake type with hydrostatic balance. 
This automatically cleans out intake chambers when discharge line 
is throttled. No building up pressure. Other exclusive features 
speed production. Gusher Pumps are recognized leaders. Write! 


THE RUTHMAN MACHINERY CO. 


1813 READING ROAD CINCINNATI, OHIO 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 


The Gusher line of ver- 
tical motor driven Cool- 
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Logistics, you know, is the military 
science of moving men, weapons and 
material to the places needed, and in 
the quantities necessary for successful 
action. 

Dayton V-Belts and logistics have 
much in common. On more than 
100,000 industrial fronts Dayton 
V-Belts are fluidizing the movement of 
men and machinery—to speed the 
conversion of raw materials into fit 
and fighting tools of war. 


In all types of industry, under all 
kinds of climatic and grueling service 
conditions, cool-running, long life 
Daytons stand up under the constant 


Copyright, 1942, The Dayton Rubber Manufacturing Co. 
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strain of high-speed flexing and cut 
power losses while reducing mainte- 
nance and adjustments to a negligible 
minimum. 

What’s more, these strong, flexible, 
built-to-bend Dayton V-Belts operate 
on short centers and permit more out- 
put and more machinery per square 
foot of floor space. 

Located nearby to serve your war- 
time needs is a Dayton Distributor 
whose stock of V-Belts is supplemented 


OGISTICS 


by strategically located factory ware- 
houses. So for service—or for helpful 
suggestions regarding the conserva- 
tion of V-Belts through proper appli- 
cation and maintenance procedure— 
call your nearest Dayton Distributor. 


THE DAYTON RUBBER MFG. CO. 
The World’s Largest Manufacturer of V- Belts 
DAYTON, OHIO 


DAYTON RUBBER Rm vd ee 
38 Peari Street, New York, N. Y. 


THROW YOUR SCRAP 170 SWE FICNT! 


BUY WAR VAR BONDS AND SAVINGS STAMPS 


= Dayton 


‘Tat pevige GSES OF co 


LIFELINES OF POWER 





Balts 
VIAL 70 VICTORY 


THE GREATEST NAME IN V-BELTS 
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GILBARCO 
COOLANT PUMPS 


dependable... 
durable 





@ One of a complete line of pumps 
for all machining operations. 


@ Built for twenty-four hours a day 
service. 





@Instantaneous coolant delivery, 
self-priming, never becomes air- 
bound. 


@Does not build up pressure at 
slow speeds. 


@ Positive mechanical seal, ball 
bearings throughout — unharmed 
by running dry. 

@ Built by one of the country’s larg- 
est pump manufacturers. 






MODEL CF 


Write or wire for literature, prices Flanged Mounted 


and deliveries. 


GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS. 











METALLIC E 
BELLOWS 


TRUDED 
UBING 


We manufacture HYDRON bellows and bellows assemblies ready for 
installation in steam traps, relief valves, temperature regulators, pressure 
regulators, air valves, and automatic temperature and pressure controls, 
including aircraft engine cooling systems, carburetors, and super-chargers. 
We also manufacture HYDRON extruded tubing for aircraft prestone 
radiators, oil coolers, inter-coolers, and after-coolers, for liquid-cooled and 
air-cooled motors. 





CLIFFORD MANUFACTURING CO. 


CHICAGO 564 E. FIRST ST., BOSTON. 
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How to 
control 


production 
in a modern 
factory 








Do you know how other plants like your own control their pro- 
curement and storage of materials? their routing of operations 
and processes? their dispatching? Do you know how they are 
controlling quality? Do you know what production records they 
keep and how they report on operations? Here is a book written 
out of actual industrial practice today that tells you specifically 


and in detail. 
Just Out! 


PRODUCTION CONTROL 


By Lawrence L. Bethel, 
YMCA Junior College; Walter L. Tann, Farrel- 
Birmingham Co.; Franklin S. Atwater, Production 
Engineer, Fafnir Bearing Co.; and Edward E. Rung, 
Production Control Manager, U. S. Rubber Co. 275 
pages, 6 x 9, illustrated. $2.75. 


Director, New Haven 


This book grew out of a survey of current factory 
methods in 185 representative companies in all types of 
industry. It takes up the problems of production planning 
and control as they occur in actual practice today, begin- 
ning with forecasting of sales and production volume, going 
on to the planning and budgeting stage, then to such factors 
as routing, scheduling, dispatching, inspection, etc., and 
finally to such control factors as control of inventories, 
costs, methods of classifications, identification. Every chap- 
ter in the book will give you valuable suggestions and 
ideas for improving your control methods. 


Look up in this book: 


—the discussion of the four basic factors in forecasting produc- 
tion volume 

—the explanation of the three types of budgets 

—the treatment of the cycle of production planning 

—the examples of purchasing and stores records 

—the routing charts 

—the example of a master,control schedule 

—the discussion of plannithp boards 

—the study of when, where and how much to inspect 


SEE 10 DAYS ON APPROVAL 


McGRAW-HILL 
ON-APPROVAL COUPON 





McGraw-Hill Book Co., 330 W. 42nd St., 
Send me Bethel, Tann, Atwater and on Control 
for 10 days’ examination on approval. In 10 days I will send 
$2.75, plus few cents postage, or return book postpaid. (We pay 
postage on orders accompanied by remittances.) 
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V0kING fort ouUdble.... 
SPRING. Aroaedle? 





Deliberately causing spring trouble may seem flat springs, torsion springs and similar parts which 


a waste of effort — but if it leads to discoveries that carry intermittent loads. 
ult in i ed perf , it oa 't it? 
a ee Since no two requirements are alike such constant 














Here, we watch valve spring action as millions of research is necessary to predetermine spring effi- 
compressions build up fatigue to the cracking point. ciency and length of service. Springs are, in them- 
And that point is far beyond the normal expectancy selves, machines delivering specified power. As 
of use. That safety factor means satisfaction all such, win apatite —. 

same careful consider- 
oe ation that other mech- & OR 4 er 0. RY 
In much the same way do we study the action of anisms require. ror 


AIRPLANES 
TANKS 
GUNS 


and auxiliary equipment 
for all branches of service 









The WILLIAM D. GIBSON CO. 


DIVISION OF ASSOCIATED SPRING CORP. 


1800 Clybourn Avenue, Chicago, Illinois 


GIBSON-SPRINGS | 
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Alemite ‘‘Sub-Zero’’ Keeps Bearings Safe 
At Temperatures Down to 40° Below! 


HIS winter more machines than ever be- 
fw must operate at full speed outdoors 
or in unheated buildings. Ordinary grease can 
cease to be a lubricant at extreme cold temper- 
atures. In fact, it actually creates friction. But 
bearings can be safeguarded by 
using Alemite Sub-Zero Lubricant, 
a semi-fluid designed especially for 
such use. It meets government speci- 
fications types “D” and “F” apply- 
ing to Class-14 of General Schedule 
of Supplies, U. S. Treasury Depart- 
ment, also U.S. Army specifications. 

This is only one of many Alemite 








ALEMITE 


REG.U.S. PAT. OFF. 


JudusTriak LUBRICATION 


1808 DIVERSEY PARKWAY, CHICAGO, ILLINOIS ¢ BELLEVILLE, ONTARIO 


Specialized Lubricants which meet extraordi- 
nary conditions. There are those which with- 
stand extreme heat, others which work under 
water. All are proved by years of successful 
service to industry. They can help you pro- 
long machine life and maintain 
uninterrupted production at a time 


when delays must be avoided. 


SEND FOR YOUR COPY! 


The Alemite Industrial Lubrication Manual 
contains specific recommendations for 
meeting literally hundreds of industrial 
lubrication problems. Write for your 


FREE copy today! 





Ask Anyone in Industryl 
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SOURCES OF SUPPLY 


BRASS — ZIN 


Product Engineering ad- 
vertisers give you, in the 
following pages, useful 
information to help you 
solve today’s design 


problems 





[0 IMPROVE ARMAMENT DESIGN, MACHINERY AND INDUSTRIAL EQUIPMENT] 


Welding the two halves of 
the can together with the 
carbon arc. 


Here the handle is being welded 
into place by oxyacetylene welding. 


1 how portable fuel or water container 
used by the U. S. Marines was designed 
to meet these requirements. Light weight 
combined with strength at the joints was 
realized by the use of both oxyacetylene 
and carbon arc welding. The component 
parts of each can are stamped out of 
light gauge metal and welded into a leak- 
proof unit so constructed that it will float 
when filled to prevent loss during landing 
operations. 

Wherever product specifications call 
for light weight and rigidity, plus joint 


strength equal to or greater than that of 
the base metal, welded construction meets 
the requirements. Moreover welding con- 
serves materials — makes possible faster 
production with lower manufacturing 
costs, factors of vital importance in peace 
as well as war. 

Representatives of Airco’s Applied En- 
gineering Department will be glad to 
supply technical assistance on any 
problems of design or production con- 
cerning the use of welding and its allied 
processes. 


AIR REDUCTION 


60 EAST 42nd STREET, NEW YORK, N. Y. 


IN TEXAS: MAGNOLIA-AIRCO GAS PRODUCTS COMPANY 


General Offices: HOUSTON, TEXAS 


[=> 
AIRCO 
[— 


OFFICES IN ALL PRINCIPAL CITIES 


a ee 
“OXYGEN IS PRODUCTION — Don't Waste Bie 
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Official U. S. Navy Photograph 


A—Airbrake piston—drilled, turned and 
grooved on lathe, milled. 

B—Insulator—bandsawed, turned, drilled, 
ana counterbored. 
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BOAT? No, she’s an American this 
|B jenn prowling for the Japs... off 
Zamboanga...in the Gulf of Papua... 
or on the Timor Sea. 

The advantages of Synthane for sub- 
marine equipment are not naval se- 
crets. Synthane is simply valued for 
the same properties that were so desir- 
able in peace time applications, namely 
resistance to corrosion from solvents, 


rate 


acids, salts and water; structural 
strength, light weight, excellent elec- 
trical insulating properties and ease 
of machining. 

Keep abreast of the developments 
in the field of technical plastics through 
Synthane folders. We'll gladly send 
them at your request. 


SYNTHANE CORPORATION, OAKS, PENNA. 
10° for War Bonds—Treasury Department Honor Roll 


Plan your present and future with plastics 


SYNTHANE TECHNICAL PLASTICS 


SHEETS +RODS- TUBES +FABRICATED PARTS 


SILENT STABILIZED GEAR MATERIAL 


Bakelite — N laminated 

















ARISTOLOY 
COLD DRAWN 
STEELS 


Cold Drawn Steels have the vital wartime job of keeping 
fast automatic production machines operating continu- 
ously at peak loads. The uniform surface and close tolerance 
of Aristoloy Cold Drawn Steels assure smooth machin- 


ing with longer tool life and uninterrupted production. 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 
ARISTOLOY 
STEELS 


TO BVUALD M@REs** BELT ES eos FAGTER 
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COPPER ALLOY BULLETIN 


DECEMBER, 1942 





REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 








Prepared Each Month by the Bridgeport Brass Co. “Bridgeport” Headquarters for BRASS, BRONZE and COPPER 
co. 














Memos on Brass—No. 33 


The corrosion resistance, ductility, 
case of fabrication and great strength 
which characterizes brass has made 
this alloy so vital to the nation’s war 
effort that every possible step should 
be taken to conserve it. War Pro- 
duction Drive technicians estimate 
that one man, by neglecting to save 
his brass chips after a lathe job, can 
throw away fifty pounds of brass in 
a month—the equivalent of 950 .30- 
calibre cartridge cases. 











Typical of Bridgeport’s modern equipment is the 
gigantic hot roll shown above that transforms glow- 
ing metal billets into long slender strips from which 
the highest quality cartridge brass and copper sheet 
are produced for America’s war machines. Today 
such up-to-date equipment coupled with exacting 
laboratory control and thorough testing methods are 
maintaining Bridgeport quality in an all-out effort 
for Victory. 





TOP THAT 10% BY NEW YEARS! 





* 


Bridgeport work- 
ers have been 
awarded the 
Treasury Depart- 
ment ‘*T”’ flag for 
subscribing 10% 
of their weekly 
payroll to buy 
War Bonds, 
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Hard Drawn Duronze V Alloy Offers 
Improved Cold Heading Results 





High Strength, Remarkable Malleability of Copper Silicon 
Aids Fabrication of Nuts, Bolts, and Airplane Tubing 





Duronze V, an alloy of 98% copper and 
2% silicon, is playing an increasingly im- 
portant part in the war effort because it 
facilitates the fast production of cold headed 
parts and assures a product that will stand 
up under the severest service conditions. 


This alloy was especially developed for 
the cold heading of high strength bolts with 
large heads. Moderately strong in the an- 
nealed condition, Duronze V attains a very 
high tensile strength after severe reduction 
by cold drawing. Yet its Percent Reduction of 
Area (see graphs below) remains virtually 
unchanged, which serves to explain the un- 
usual malleability of this alloy in the hard 
drawn condition—an important factor in the 
fabrication of cold headed parts. Unlike 
many other high copper silicon bronzes 
which are difficult to process, Duronze V 
is more ductile than drawn brass wire. 


Heat Treatment Unnecessary 


Duronze V is supplied in the form of hard 
drawn wire with a tensile strength between 
90,000 and 100,000 pounds per square inch. 
This wire can be formed by cold heading 
and roll threading into bolts that average 
as high as 120,000 pounds per square inch. 
No intermediate or relief anneals are re- 
quired. Further, such bolts are not weakened 
by shearing stresses and do not have to be 
given a final heat treatment if properly headed. 

Another important advantage of Dur- 
onze V is that it is not subject to season or 
corrosion cracking. For this reason, parts 
made from it are excellent for outdoor 


Tensile Strength in Thousands of Lbs. per Square Inch 


20 40 so co 70 
Percent Reduction by "Drawing 


Drawing Characteristics of Duronze V 
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construction. Duronze V, for example, is 
widely used in the manufacture of wire and 
cable connectors, pole-line and marine hard- 


ware, upset nuts, bolts, caps, machine and 
wood screws. 


Airplane Tubing 


Duronze V is also supplied in the form of 
tubing which is used for oil lines on airplanes 
and for tubular rivets in overhead catenary 
construction. Because of its strength and 
corrosion resistance, it is also recommended 
for automatic heaters, conduit and other 
conditions requiring a corrosion-resistant 
material stronger than copper. 





CHEMICAL COMPOSITION OF DURONZE V 


0 ae ee ee ee 
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PROPERTIES OF DURONZE V 


Electrical Conductivity ..... 9.0% 
Density—Lbs. Per CubicInch . . .313 
Modulus of Elasticity . . 15,000,000 
Coefficient of Thermal 

Expansion per Degree F. 0.0000093 











Duronze V wire meets the following speci- 
fications: Federal QQ-C591—Copper Silicon 
Alloy Rods, Class B; A.S.T.M. B98-41— 
Copper Silicon Alloy Rods, Type B; and 
A.S.T.M. B99-41—Type B Wire. 

Any questions on the properties or fabri- 
cation of Duronze V will be gladly answered 
by the Bridgeport Brass Company. 
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Annealing Characteristics of Duronze V 
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CAUSES OF CORROSION 


ELECTROCHEMICAL THEORY 
OF CORROSION 





This is the second of a series of articles 
by C. L. Bulow, research chemist at 
Bridgeport Brass Company, discussing 
some of the fundamentals of corrosion 
as applied to numerous common 
failures occurring in service. 

The rate of the reactions discussed in this 
column last month is determined by the 
slowest of the reactions under a given set of 
conditions. For example, the reaction M+ 
H.O — MOH + H for iron is the fastest 
and the reaction 2H + O — HOH is the 
slowest under many commonly occurring 
conditions. 

Several investigations have shown that 
the rate of corrosion in natural water is 
almost directly proportional to the oxygen 
content. In a closed system such as a hot 
water heating system in a home, the corro- 
sion becomes negligible after the oxygen has 
been gradually removed. The rate at which 
the reaction proceeds also depends upon the 
character of the metal, hydrogen ion con- 
centration (called pH), temperature, etc. 

The detection of the corrosion products 
(metal hydroxide, hydrogen or water) re- 
sulting from these reactions varies with the 
corroding metal or alloy and corrosive solu- 
tion. The hydroxides of the active metals, 
for example sodium and potassium, are very 
soluble in water and will not reveal their 
presence for some time, but the evolution 
of hydrogen is very rapid and the reaction 
is violent. The hydroxides of the less active 
metal, such as iron, are only slightly soluble 
in water and quickly reveal their presence 
as white or reddish brown ferrous and ferric 
hydroxides. The removal of metal ions from 
the solution by the formation of an insoluble 
or soluble corrosion product permits the re- 
action M — M* + e to go forward. Some- 
times other materials present in the water 
coprecipitate with the slightly soluble hy- 
droxides and form a more or less protective 
coating on the surface of the metal. A small 
quantity of dissolved carbon dioxide in water 
takes part in the formation of a practically 
insoluble green basic copper carbonate, such 
as is found in copper piping in service for 
some time, which greatly retards or stops 
the corrosive reaction. 

In the presence of salts, such as sodium 
chloride, (5) becomes more complicated: 


(9) M + H.0O + NaCl — MCI + 
NaOH + H 
(10) MCl + NaOH — MOH + NaCl 
(11) M + HOH — MOH + H 


(Continued in column 2) 











Hot Forging Process 
Aids War Production 





Where intricate parts with excellent phy- 
sical properties must be produced rapidly 
in large quantities, such as in many war 
plants today, the hot forging process offers 
special advantages. 

Forgings, for example, are stronger, less 
porous, and more accurate in dimensions 
than sand castings. In addition, their sur- 
faces are smoother and cleaner, thus facili- 
tating the process of polishing and plating. 

A valuable aid to the speedy, economical 
production of forgings is Bridgeport Forging 
Rod. Being highly plastic when hot, it fills 
the die easily and, in addition, is free 
machining. 





Zinc Content Linked 
To Brass Corrosion 





Recent reports of the soil-corrosion investi- 
gation being conducted by the National 
Bureau of Standards with specimens of vari- 
ous materials suggested for underground use 
substantiate previous findings on the low 
corrosion rate of copper, and point out that 
there is a fairly definite relation between 
corrosion and the zinc content of a series 
of brasses. 

“Except in a tidal marsh soil, the corro- 
sion rate of the copper-zinc alloys increased 
generally with the zinc content,” the report, 
which covers six varieties of copper and four 
copper alloys, states. ‘‘The copper, however, 
corroded in a soil high in chlorides, but this 
soil had relatively little effect on the Ad- 
miralty metal and the 70:30 copper-nickel 
alloy, as would have been predicted from the 
resistance of these materials to corrosion by 
sea water. The behavior of the brasses in the 
tidal marsh containing sulfides was unique 
in that the corrosion rate decreased with 
increasing zinc content, the reverse of the 
normal order.”’ 





CAUSES OF CORROSION 


(Continued from column 1) 


However, these reactions (9 and 10) over- 
lap so that a mixture or compound of metal 
hydroxide and chloride called a metal oxy- 
chloride is formed on the metal surface. In 
this instance, the reaction 2H + O — H:O, 
still remains the controlling factor as already 
described. 














NEW DEVELOPMENTS 











An automatic chute feed has been put on 
the market which is claimed to increase pro- 
duction of two-spindle profiling machines as 
much as 30 per cent, when added to the air 
chuck. The maker says that this attachment 
is being used for feeding such items as brass and 
copper and copper primer tubes for boring and 
tapping operations on both ends at the sane 
time. (No. 390) 


A pneumatic vise has been designed with 
foot control. As many as 1200 operations per 
hour are said to have been made in it. The vise 
is operated by multiple-type diaphragm. A 
movable jaw has a maximum travel of 2 inch, 
gripping with a force of 15 times air line pres- 
sure. An adjustment screw enables the jaw to 
be set with an opening up to 3 inches. The vice 
can be used on pressures up to 150 pounds per 
square inch. (No. 37i) 


An angle protractor has been developed 
which, it is said, can be used to measure any 
large or small surface angle to provide a direct 
reading on the angle and its component. The 
maker says it can be used to measure taper 
in shallow blind holes. Graduations on the 
sliding scale permit taking depth measure- 
ments. (No. 392) 


A chuck is offered for gears from 3 to 36 
inches in diameter which is said to be suited 
for use with single or cluster spur or helical 
gears. It employs a number of hardened pins 
that hold the gear at its pitch line. The pins 
are backed up by cams assembled on a ring 
that is turned to grip or release the work. 
Tightening is against the normal direction of 
rotation. (No. 393) 


A hand-operated marking unit has been put 
on the market for cylindrical parts such as 
shell noses. The part to be marked is placed 
over a mandrel in front of a slide carrying an 
engraved die. A lever rotates the mandrel and 
slides the die laterally at the same time. The 
depth of impression is adjustable and mandrels 
of various sizes are interchangeable. (No. 394) 


A steel wool is announced to remove burrs 
from sides and edges of non-ferrous metals. In 
ribbon form four inches wide, it is wound on a 
spindle that mounts in the chuck of a drilling 
machine. The pad is said to be resilient, to reach 
into irregular openings, and to return to its 
original form after the part has been removed. 
The wool and spindle are available as a unit, 
or the wool alone can be supplied. (No. 395) 


A cleaning liquid is offered for removing 
grease and dirt from metal parts. Mixed with 
water, it is applied at 130 to 160° F. It is said 
to remove heavy coatings of mineral oil and to 
leave a minute film on the surface which acts 
as a rust preventitive. (No. 396) 


A non-metallic mallet with a plastic head 
has been introduced for use on soft metals such 
as copper, brass, aluminum and sheet steel. 
The maker claims it resists wear, does not 
deteriorate, and is rodent-proof. (No. 397) 


This column lists items manufactured 
or developed by many different sources. 
Further informationon any of them may 
be obtained by writing Bridgeport Brass 
Company, which will gladly refer readers 
to the manufacturer or other source. 





PRODUCTS OF THE BRIDGEFORT BRASS 


Executive Offices: BRIDGEPORT, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 

CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil refineries, and process 
industries. 


*Trade-name. 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks. 


LEDRITE* ROD—For 
making automatic screw ma- 
chine products. 


piping. 


Pm BRASS \ pm . 
Bridgeport marine hardware; hot rolled 
SS” sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 
Established 1865 


COPPER WATER TUBE — For 
plumbing, heating, underground 


DURONZE ALLOYS — High- 
strength silicon bronzes for cor- 
rosion-resistant connectors, 


COMPANY 


BRASS, BRONZE, DURONZE 
WIRE— For cap and machine screws, 
wood screws, rivets, bolts, nuts. 


FABRICATING SERVICE DEPT. 
—Engineering staff, special equipment 
for making parts or complete items. 

BRASS AND COPPER PIPE— 


‘*Plumrite’’* for plumbing, under- 
ground and industrial services. 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT BRASS 
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How 
to drill 

clean, 
accurate 

holes 


in Du Pont 


Plastics 


Press vibration and over- 
heating caused marring of 
some of the holes in this 
piece of “Lucite.” 





Correct drill profile and 
drilling conditions pro- 
duced these clean, well- 
drilled holes. 


Experiments involving thousands of holes enable Du Pont Plastics Technicians to 
help users avoid scratching, marring and waste of “’ Lucite’’ and “’Plastacele.”’ 


Test Procedure... 
> Drilling a plastic is often a necessary 
operation. But casual drilling can be in- 
jurious, especially to transparent plastics 
like “Lucite” and “Plastacele.” That is 
why Du Pont Plastics Technicians made 
a scientific study of drilling and drew up 
a technique that enables users of Du Pont 
“Lucite” methyl methacrylate resin and 
“Plastacele’’ cellulose acetate plastic to 
get successful results from them. 
Experiments covered the use of various 
speeds and feeds and a series of different 
lubricants. They included drills of differ- 
ent profiles and holes of varying depths. 
The drill press was operated with a con- 
stant feed at various rates. 


Results... 

> Best drilling technique places prime 
importance on drill design. For the two 
Du Pont plastics tested, a proper drill 
should be constructed of high speed steel 
or other hard, wear-resistant material 
and -with the following specifications: 


— Polished flutes 
—Flute angle approximately 17° 


December, 1942 





—Lip angle 70° 

—Lip clearance angle 4° - 8° 

—Thin web, (this also produces deep flutes 
for easy chip removal) 

—Polished lands, 1/, width of heel 

—Polished lands and heels 


Recommended Drilling Conditions... 


1. Drill with the plastic immersed in a 
lubricant of warm, mild, soap solution. 


2. The drill press should be heavy enough 
to obtain high speeds without vibration. 
Spindle play should be minimized to pre- 
vent scratching sides of holes and to re- 
duce “digging in’”’ when plastic is pierced. 


3. Be careful not to nick or scratch drills 
during shipping, handling, or storage. 
Minute burrs or digs on the cutting edge 


of the drill will mar the surface of the 
hole. This is especially apparent with 
transparent plastics. 

4. Approximately 120 feet per minute is 
an excellent drill speed. This will vary, 
however, according to the type of press. 
Du Pont Plastics Technicians are con- 
stantly looking for new molding tech- 
niques and new ways of improving 
methods of working with plastics. They 
are actively assisting molders, fabricators, 
designers, and users in making the best 
use of all Du Pont plastics wherever they 
serve today. If you have any questions 
or need help on a particular problem, 
write E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Dept. P, Arhngton, N. J. 


QI PLASTICS 


REG. Us. Pat. OFF 
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VRITE 


For Dependability 


® You can always depend upon DURITE products and the 








DURITE organization for plastics of outstanding excel- 





lence backed by specialists who welcome the opportunity 
of according you the ultimate in friendly, intelligent 


service. 


DURITE products being used in the production of Air- 
craft, Shell Caps, Tanks, Ships, Motorized Equipment, 





Helmets, Bayonet Scabbards, Guns and other Instruments 





of War testify to the versatility and dependability of 






DURITE plastics for exacting requirements. 









Your inquiry regarding DURITE Molding Compounds, 
Adhesives, Bonding Agents, Laminating Materials, Ce- 





ments, Coatings, Oil Soluble Resins and Synthetic Rubber 





Compounds will be welcomed. Our engineers are at your 





service on current production problems and post-war 






planning. 


DURITE PLASTICS 


REG. U.S. PATENT OFFICE 
FRANKFORD STATION P. O. 
SYNTHETIC RUBBER COMPOUNDS 
PHENOL-FURFURAL PRODUCTS PHENOL-FORMALDEHYDE PRODUCTS 









PHILADELPHIA, PA. 
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BATTLE FRONTS 


wd! 
Tomove™ INDUSTRIAL U.S. A. 


TENUAL ALUMINUMCASTINGS are proving their worth on 
far-flung battle fronts in planes... tanks... ships. And our Cast- 
ings will “come through” under all conditions because of our 
ability to meet the most rigid specifications of the armed service 
with speed and quantity production. This will be your guarantee 
of receiving quality sand and permanent mold aluminum cast- 


ings when our shipping tags can again read: Destination U.S.A. 


Illustration shows careful water pressure testing 
of an important aircraft aluminum casting 


ALUMINUM 
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How Sally used up a copper mine 


OOK at the picture carefully. See that elbow-rest 
under Sally’s arm? 


It is significant. In fact, it’s a humble sermon on 


war production. 


Understand the existence of that arm-rest and you 
understand one of the basic reasons why, in less than 
seven months after war-conversion, American in- 
dustry is hollering for Washington to provide more 
copper and other basic raw materials. 


> Before Sally got her arm-rest, she reached over to 
a box, picked up a tiny part for an airplane instrument 
and placed it in the machine . . . Now the supply box 
is tilted and constantly jiggled, so that the parts flow 
to her finger-tips. With each motion Sally saves a 
fraction of an ounce of energy and half a second of time. 


Without suchtiny savings oftimeandeffort, America’s 
20,000,000 factory workers would be hopelessly handi- 
capped in their race against the millions at work with 
a head-start of years in Germany, Japan and Italy. 


b> The muscle-misers and second-savers of our facto- 
ries come in handy in this war, when splitting seconds 
in production is as important as it is in battle. 


Who are the men that provide the arm-rests, jiggle 





the supply-boxes, conduct ‘the ceaseless hunt for 
wasted half-seconds and needless human motion? 


» They are the ‘‘methods’’ men of industry. They 
have all sorts of titles: plant managers, operations 
managers, methods engineers, efficiency engineers, 
etc. But their job is ‘‘to manage men and machines to 
save time and materials.’’ 


In peace, these men were the core of the industrial 
system that gave you the world’s highest living stand- 
ard at the world’s lowest cost in hours of work. 


> In war, these same ‘ 


‘methods-managers,’’ with the 
intelligent cooperation of American workmen, are 
cutting years from our arming task by splitting seconds 
from its millions of individual operations. This example 
of time-saving is just an indicator of what a plant 
operating man does. Such men have many other jobs, 
including the important job of plant maintenance, but 
**second-splitting’’ is the field in which they are the 
envy of the whole world. 

The American Production Manager is the product 
of the American industrial system. Complex, loose- 
jointed and aimless though our system may seem to 
the theorist, it meets every challenge, because it is 
the best system ever devised by man for discovering, 


developing and rewarding individual initiative. 






Reprints of this advertisement are available in handy booklet form. 
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V 7ASHINGTON, and other large city 

newspapers were used for the advertise- 
ment shown opposite, because government and 
public need to understand the asset which America 
has in its trained industrial staffs. 


Read what we said about ‘‘methods manage- 
ment’’ in the advertisement, then ask yourself the 
secret of American genius for production econo- 
mies in men, materials and time. 


One big advantage we have in this country 
is the interchange of know-how between industries. 
If an instrument maker reduces a fourth-class 
hand motion to third-class, all other managers of 
small part assembly can, and do, find out how it 
was done. 


By means of the articles and advertisements 
in FACTORY,* a plant operations magazine, 
tens of thousends of plant operating men keep 
abreast of each new development in equipment 
and technique. 


The magazines of the McGraw-Hill Network 
of Industrial Communication exist solely for swap- 
ping ideas. They are backed by the editors and 
engineer-correspondents, who gather information 








wherever it is developed, and funnel it out to the 
fields where it is needed. 


So valuable is this interchange of technical 
information that many companies are surveying 
their organizations to make sure that the supply 
of Industrial Magazines is adequate. 


If you would like suggestions as to how to 
conduct such a survey, just write to Reading 
Counselor Department, McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New York. 


* * * 


THE McGRAW-HILL NETWORK 


23 publications, which gather ‘‘war-news’’ from the 
*‘war-production-front’’ through a staff of 153 editors 
and 725 engineer-correspondents... More than 1,500,000 
executives, designers, production men and distributors 
use the editorial and advertising pages of these maga- 


zines to exchange ideas on war-production problems. 


THE McGRAW-HILL BOOKS 


Publishers of technical, engineering and business books 
for colleges, schools, and for business and industrial use. 


McGRAW-HILL PUBLISHING COMPANY, Inc. 


330 WEST 42nd STREET ° NEW YORK 





THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION : 


*Factory Management & Maintenance—sHows HOW TO MANAGE MEN AND MACHINES TO SAVE TIME AND MATERIALS 


Coal Age 

Construction Methods 

Bus Transportation Electrical Contracting 

Business Week Electrical Merchandising 

Chemical& Metallurgical Electrical West 
Engineering Electrical World 


American Machinist 
Aviation 


Electronics 
Engineering & Mining Journal 
E. & M.J. Metal and Mineral Markets 
Engineering News-Record 
Food Industries 


Mill Supplies: 

Power 

Product Engineering 
Textile World 

Transit Journal 
Wholesaler’s Salesman 


ALSO AFFILIATED WITH BUSINESS PUBLISHERS INTERNATIONAL CORPORATION, PUBLISHERS OF BUSINESS AND 


TECHNICAL MAGAZINES FOR OVERSEAS CIRCULATION 
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MARINES and WELDING 
—the situation will be 
well in hand 
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It Takes a Beach-Head 
to Start an Invasion 


This welded steel amphibian tractor is the 
Marines’ answer to tough “‘competition”’ that 
beat us to the offensive, then dug in. 





ALTER EGO: Those few Marines may not win the war 
by themselves, but they will establish a beach-head 
and that’s a mighty vital prelude to dislodging Axis 
““competition”’. 

Yes, war is like that. Business now is some- 


what like that. Business after the war will 
be just like that! 


ALTER EGO: Right. To win the Battle for Business after 
this war we’re going to have to get on the offensive 
with welded steel products. 


Right. But first we must establish our 
beach-heads of welding knowledge. Let’s 
start this prelude to invasion of the post- 
war market NOW. 


Ask your inner self if a “‘beach-head” of welding 
knowledge shouldn’t precede post-war 
market invasion. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND, OHIO 
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FOR ALLOY STEEL 


( Accurate to jseo of 1 per cent ) 


UALITY in the manufacture of 
stainless steel—that is, high 
fidelity to the properties required, 
and consistent uniformity over ship- 
ment after shipment—requires con- 
stant control and research. 

In Allegheny Ludlum laboratories, 
chemists weigh the elements of 
each stainless melt to determine its 
exact composition. Analysis is de- 
termined to 1/1000 of 1%, for each 
element in the steel. Nothing is 
left to chance that will prevent waste 


of these vital alloys, or protect the 
faithfulness of the steel to speci- 
fications. 

That is the background of 
Allegheny Stainless when it comes 
to you as a raw material. And it’s 
only half the story. The major im- 
portance today lays in what you do 
with the steel . . . how fast you turn 
it into finished war equipment and 
parts; how little of it is wasted in 
rejects or spoilage. Stainless steel 
is a critical material; even the use of 





OEM Photo by Palmer, in an Allegheny Ludlum Plant 


a high alloy, where a lower one 
would do the job, is a loss out of 
the nation’s reserves. 

@Can you improve your use of 
stainless, either to save time or 
material? All of our technical re- 
sources, printed or personal, are 
ready to help you. 





Alle dom we 


STEEL CORPORATION 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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HOW TO SPEED PRODUCTION WITH 


SAFETY 
GLASS 


For years you’ve enjoyed the greater protection of Safety 
Glass in your automobile. Now, there are many ways you 
can put this same glass to work in your factory to help 
speed production for victory. 


In scores of plants today, you'll find machine tools 
equipped with eye shields made of Safety Glass. Workers 
are not only given added protection from flying particles, 
but also unrestricted vision for precision jobs. Operators 
feel a greater sense of security, they see better, their jobs 
go faster. 


The same advantages resulting from better vision and 
greater protection result when windows of crane cabs and 
steel mill pulpits are glazed with Safety Glass. In fore- 
men’s quarters, on factory doors—wherever both vision 
and greater safety must be considered—you'll find a prac- 
tical and profitable use for Safety Glass. 


Safety Glass is only one of many Libbey-Owens-Ford 
products which are of vital interest to industry in these 
critical days. In addition to its many applications in equip- 
ment required by the armed forces, glass is occupying an 
increasingly important place in the thinking of manu- 
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facturers who are seeking a replacement for priority-scarce 


materials for use in their products. 


Just Consider These Facts About Glass 


It has many qualities not found in combination in any 
other material. It can be furnished, thanks to new tech- 
niques perfected by Libbey-Owens-Ford, in bent shapes 
never before thought possible. It can be made transparent, 
translucent or opaque. It can be polished or coated. Its 
surfaces are enduring and acid-resisting. It is an electrical 
insulator. It can be made strong, highly resistant to im- 
pact and to thermal shock. It can be color-clear, or color- 
full. And it has a wide range of other physical and chemical 


properties that fit it for use for many special purposes. 


Quite likely in the complete line of Libbey ‘Owens -Ford 
products you will find a type of glass that will meet your 
production requirements. And next time you walk through 
your plant make a mental note of the places where you can 
profit by the added protection of Libbey-Owens-Ford 
Safety Glass. Write Libbey-Owens-Ford Glass Company, 
1384-A Nicholas Building, Toledo, Ohio. 











LIBBEY°OWENS*FORD 


QUALITY Slab Glee PRODUCTS 
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_ i WOLVERINE 


FABRICATED TUBE PARTS 


These days, Wolverine is working 100% on war production—twenty- 
four hours a day, seven days a week. Of course, that’s quite as it should be; 


and that’s probably what you’re doing, too. 
Parts made of Wolverine tube are going to every branch of the Service. 


For more than a quarter-century, we at Wolverine have specialized in the 
manufacture of seamless non-ferrous tube. And for nearly all that time, we 
have also been making highest quality parts from this tube. For fifty years prior 
to the organization of this Division, our parent company—Calumet and Hecla— 


had been successfully producing copper. This means that Wolverine quality is 


now controlled from ore to finished product. 


So whatever your need in fabricated tube parts, call on Wolverine. Or should 
you prefer to make your own parts, still call on Wolverine—for valuable service 
and cooperation. We can supply you with quality-controlled tube; and our 


engineers can help you to make the parts quicker, cheaper—and better. 










IZ : _—— 
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— WOLVERINE TUBE DIVISION 
AAP OF CALUMET 





AND HECLA CONSOLIDATED COPPER COMPANY 4 
COPPER © BRASS 
1415 CENTRAL AVENUE ¢ DETROIT, MICHIGAN 
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Forged and Rolled by 
TAYLOR FORGE 


OURCES of supply must be 
carefully weighed today. Your 
requirements for forged steel rings 
are handled here with the skill 
and certainty developed during 40 
years of specialization in the forg- 
ing and rolling of carbon and al- 
loy steels. 


The more exacting the require- 
ments the more Taylor Forge serv- 
ice means to you—finest forging 
and machining equipment—com- 
plete facilities for heat treating— 
modern laboratory testing appa- 
ratus to verify specified character- 
istics of forgings. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street 
Philadelphia Office: Broad Street Station Bldg. 





Other Taylor Forge Products include: 
“WeldELLS” and related seamless fittings 
for pipe welding; forged steel flanges; 
forged steel nozzles and welding necks for 
boiler and other pressure vessel outlets; 
light wall spiral pipe; heavy wall electric- 
weld and forge welded pipe; corrugated 
furnaces, and similar forged and rolled 
products. 
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Independent laboratory tests of Booth 
mechanical felt parts are surprising 
design engineers as to the ability of 
felt to serve better in scores of 
aircraft and machine applications. 


Booth “prescription” felts are made 
to fit the task . . . with ingredients 
“compounded” to give the exact end 
properties desired in the precision-cut 
parts. Itmay pay youto know the prop-, 
erties and savings obtainable. Write 
for the Booth condensed textbook, 
“The Technique of Felt Making.’”’ The 
modern felt technology described, 
may be a revelation to you. 


THE BOOTH FELT COMPANY 
475 19th Street, Brooklyn, N.Y. 
736 Sherman Street, Chicago, Illinois 


ALSO... COMBINATION APPLICATION 
CHART AND SAMPLE FILE 


«+. yours for the asking. Standard 
File size. Contains actual swatches 
of S.A.E. felt types, with com- 
blete specification tables. No ob- 
no sales follow-up. 


ligation... 
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Veepfreeze Sa 
Chilling Unit. Capable of maintain 
temperatures as low as —120° Fahrenheit. 
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How to Use 


Sub-zero Temperatures 
in Metal Working 


. . . Deepfreeze Metal Chilling 
Increases Production Efficiency 
in Fabricating Tool Steel, Bronze, 
Brass, Aluminum and Magne- 


sium Parts... 


ANY long-recognized metal 

working problems are finding 
solution in industry’s newest helper — 
Metal Chilling. Among its unlimited 
uses are the following: 


Shrinking of Metal at — 100° F. to — 120° E. 
has made it possible to assemble bearings and 
similar parts requiring a press-fit by merely 
slipping them into position .. . eliminates 
spoilage caused by 
bearings 
into place... 


“pounding” 
saves 
time caused by delay in 
replacing bearings... 
saves cost of expensive 
equipment. 





Another application is in chilling aluminum 
alloy rivets 17S-T and 24S-T to retard aging. 
Rivets can be kept soft enough for driving for 
a period of over two weeks. 


Testing of Metals at —100° F.to —120° F. 


has made it possible to study the reac- 
tions of aircraft instru- 
ments to stratosphere 
flying. Aircraft engine 
lubricants can also be 
pretested for sub-zero 
flying. Tests are usually 


conducted over a 6 or 





8-hour freezing period. 


Treating of Metal at —100° F. to —120°F. 
will produce combinations of hardness, strength 
and ductility not obtainable by ordinary hard- 
ening or tempering. 
“For treatment of high- 
speed steel, temper- 
atures colder than 
—150° F. are ineffec- 
tive. Temperatures 
warmer than —100° F. 


are also ineffective.” 





The Deepfreeze Cascade Unit is capable of 
maintaining — 120° F., making it ideal for the 
proper treatment of high-speed steel. 


_ Dewy 





Removes 1000 B.T.U.’s 
Per Hour at —120° F. 


Effects Savings Up To $2825 
Per Year Over Dry Ice 


In addition to eliminating the inconvenience 
of handling dry ice, the Deepfreeze Cascade 
Chilling Unit produces and maintains a tem- 
perature substantially 29 degrees colder. Lab- 
oratory tests prove that the cost for removing 
1000 B.t.u.’s per 24-hour day over a period of 
one year with dry ice is $3000.00, as compared 
to the $175.00 electric current consumption of 
the Deepfreeze over the same period of time. 


THE DEEPFREEZE STANDARD CASCADE 
INDUSTRIAL CHILLING UNIT has a chill- 
ing chamber 24” in diameter by 30” deep. 
It is equipped with two motors and two com- 
pressors of the silent-valve-head, water-cooled, 
piston type. It has a heat absorbing capacity 
equivalent to 196 lbs. of dry ice per 24-hour 
day under similar operating conditions. 

The same standard unit can be furnished 60” 
deep or deeper. 


Special 
Units 
Designed 
for 
Specific 
Needs 


In addition to 
the standard 
Deepfreeze units, special units can be designed 
to suit specific applications. Extra deep chilling 
compartments have been furnished for shrink- 
ing airplane retractable landing gear parts in 
assembly. Many other designs are being fur- 
nished, each to suit a specific problem. 

Other special designs have been furnished 
for desiccating blood plasma, shell freezing 
blood plasma, and for testing aircraft instru- 
ments at all flying levels and temperatures. 





FREE ENGINEERING 
ASSISTANCE 


Deepfreeze engineers are available 
to assist you in obtaining the ad- 
vantages of sub-zero metal condi- 
tioning. Send us an outline of your 
problems, together with parts or 
prints for a prelimi- 
nary calculation and 
test—no obligation. 
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@FREE DATA and proof of the 
outstanding success the 
Deepfreeze method for chill- 
ing metals is included in this 
booklet. Write for your copy 
today. 


















How to save time 
by doing more reading 





That is a profitable paradox for you. More true today than perhaps 
ever before. For here in the pages of this publication are packed many 
helpful ideas . . . considerable useful information. Much of it, in 
fact, available from no other source. 


And we most emphatically mean to include the advertising pages, 
as well as the editorial pages. 


Just one new idea gleaned from these pages . . . a method for doing 
something better or faster or easier or at lower cost, may alone save 


you far more than a year’s reading-hours invested in this and other 
worthwhile business papers. 


Many people have found this a fact . . . not only once, but time 
and time again. That’s significant . . . with time so precious today. 


Good advertising speeds information from 
those who have it... to those who need it. 





McGraw-Hill Publishing Company, Inc. 
330 West 42nd Street New York 


There are 23 McGraw-Hill Publications covering many branches 
of Business and Industry;—mining, metal-working, transporta- _ 


This Free Booklet tion, manufacturing, engineering design and heavy construction. 
4S 


Over a million readers are finding them constantly helpful in 


May Help You Now carrying out today’s vital work in the army of production. Per- 





haps one of them would prove interesting and helpful to you. 
A 24-page illustrated booklet, describing each one in some detail, 
will be sent FREE, on request . . . this booklet has been pre- 
pared to help you select the paper which will serve you best. 
Just fill in and mail the coupon below. 

















McGRAW-HILL PUBLISHING CO., INC. 
330 West 42nd St., New York, N. Y. 


Gentlemen: 
tions. 


Name 


_I would like to have your free booklet describing McGraw-Hill Publica- 
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pF spoons demands for more and more brass are being 
met on schedule by Western. Modern equipment, 
like the “hot mill” pictured above, keeps our produc- 


tion in “high.” It is rolling out miles of metal each day 
for the war program. 


Perhaps our experience in producing brass for specific 
needs, and our rigid policy of always meeting the spec- 
ifications, would be useful to you—now, for your war 


needs, or for your post-war commercial production. 
We'll be glad to discuss your requirements. 


= J = YaN—$— Bl Brass...Phosphor Bronze...Nickel Silver 


OG Ts BRASS MILL DIVISION 


ppebociptnc saber * Western Cartridge Company 
East Alton, Illinois - 
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THE DRUMS 





OF WAR ARE ROLLING 


Out of the Berry Brothers factory, along an 
ingenious narrow-gauge track, an endless 
stream of steel drums, containing Berry 
Brothers Wartime Finishes, rolls on day 
after day. 

Over this track roll the primers, lacquers 
and camouflage materials for the most 
famous American fighters and bombers. 

This is Berry Brothers’ fourth war. 
Thomas and Joseph Berry had been in 
business seven years when the Civil War 


ended. Volume production of quality 
Industrial Finishes under wartime condi- 
tions is therefore nothing new to Berry 
Brothers. Far-reaching technical research 
... new product development... the 
constant improvement of older products 
...the search for better ways to serve 
our customers . . . go on continually. 

Of this you may be sure: When the 
war is over, we will be ready with the 
industrial finishes needed then. 


BERRY BROTHERS 


Quality Finishes Since 1858 


INDUSTRIAL VARNISHES 


Detroit, MicHIGAN + WALKERVILLE, ONTARIO « Jersey Ciry « Boston ¢ CINCINNATI * CHICAGO e St. Louis 


ENAMELS e LACQUERS 





Propuct ENGINEERING 











December, 1942 


a preview of what’s ahead for post-war plastics 


This was no easy assignment the Quarter- 
master Corps handed the plastics industry. 

This lightweight, comfortable liner of 
phenolic-impregnated fabric for the Army’s 
new type helmet must take an impact of 
as much as 15 foot pounds without damage 
... Withstand a thirty-minute delousing 
treatment at 253° F. .. . and remain tough 
and sturdy after continuous service at tem- 
peratures from — 40° to 160° F. 

Yet the material used must be flexible 
enough to mold with mass production 
soak and economy into this deep-drawn, 
difficult shape. 


* * * 


One of the first to solve this problem 
nes: oes §=~—MORMIES 














MONSANTO 
PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 








Their solution: carefully selected fabric 
impregnated with a combination of resins 
including a special grade of Resinox—one 
of a fast-growing family of Monsanto phe- 
nolic resins designed for a score of special- 
ized jobs from laminating paper, fabric 
and wood to serving as the bonding agent 
in new-type, high-speed grinding wheels. 

* * * 
Like all the vital raw materials, Monsanto 
plastics today are working full-time on 
production for war. 

But in the new strength and new abili- 
ties they are developing to meet today’s 
assignments lie many interesting possibili- 
ties for improved design and performance 
in post-war products. That's a fact worth 
checking in your post-war planning. 
Monsanto CHEMICAL Company, Plastics 
Division, Springfield, Massachusetts. 


THE FAMILY OF SIX MONSANTO PLASTICS 


(Trade names designate Monsanto’s exclusive 
formulations of these basic plastic materials) 


LUSTRON (polystyrene) ¢ OPALON (cast phenolic resin) 
FIBESTOS (cellulose acetate) *« NITRON (cellulose nitrate) 
SAFLEX (vinyl acetal) « RESINOX (ph lic « ds) 
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Sheets « Rods « Tubes * Molding Compounds « Castings 


Vuepak Rigid Transparent Packaging Materials 
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SMALL meta: TUBING 


is Our Only Business 
and We Know It 


(MAXIMUM 0.0. 7% IN MANY METALS) 
Jt 


Tubing from %" OD down.. SUPERIOR (fp Seamless in various analyses. WELDRAWN ff a> 
BRAWN Welded and drawn “Monel” and “Inconel”. SEAMLESS and Patented LOCKSEAM Cathode Sleeves. 
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This odd-looking monster toils a thousand or two feet 
below ground level. It’s a man-power saver—loading coal 
and stone on trucks in a fraction of the time that job 
can be done by hand. 

It deals with hard and heavy minerals in chunks of 
any size and shape—and that’s a mighty tough job. It 
takes the strength and toughness and impact resistance 
of steel castings to stand up in such severe service. 

Wherever steel must be shaped and formed and fitted 
—from small parts of utmost precision to large members 
weighing tons—steel castings have their particular place 
in industry. 


MODERNIZE AND 


IMPROVE 


5% CAST STEEL 


They provide a wide range of mechanical properties 


readily obtainable by using different heat treatments 
and alloy additions. They afford economy and speed in 
fabrication, resistance to wear and fatigue, temperature 
and pressure—all the properties that make hard-working 
machinery J/ast. 

Whatever you make, if it’s made of steel, here is a 
way to build a better, more modern product—often at a 
lower cost. 

Consult your local foundry, or write to Steel Founders’ 
Society, 920 Midland Blidg., Cleveland, for detailed 
information and technical suggestions. 

YOUR 


PRODUCT WITH 
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Mazlo Magnesium products have a reputation 
for going through production lines a’sailing. 
Alloys and tempers are correct. Castings are 
sound and rejections are low. Mighty little labor 
and machining time are lost when you're work- 
ing with Mazlo Magnesium products. 

Pictured above is a commonplace scene in 
an American Magnesium foundry. Cores are 
being checked for position, as they are at every 
step in building up a mold. Finished castings 
are also checked point by point. This makes 
certain that Mazlo castings will be right when 
your machines start cutting into them. 

20 years of working with Magnesium Alloys 














have taught American Magnesium workmen 
what it takes to produce dependable products. 
Add to that knowledge, equipment that’s equal 
to every demand, and a desire to do everything 
possible to speed war production, and you have 
the complete picture. 

American Magnesium plants are produc- 
ing quality castings, sheet, tubing, forgings 
and extruded shapes in tremendous quantities. 
Are you designing ahead for the day when 
these facilities will be available to you for 
your peacetime products? We'll gladly help. 
Sales Agent: Aluminum Company of America, 
1702 Gulf Building, Pittsburgh, Pennsylvania. 


AMERICAN MAGNESIUM CORPORATION 


SUBSIDIARY Oo F 





ALUMINUM 


MAGNESIUM 


COMPANY Oo F AMERICA 


PRODUCTS 
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GLOWELD passes 


RIGID TESTS WITH 


Strength and Corrosion 
Resistance Established 
For Vew GLOBE Welded 
Stainless Steel Tubes... 


The ability of Gloweld Stainless Steel 
Tubes to pass exhaustive laboratory 
tests for corrosion resistance...tensile 


strength and bursting resistance . . . 


is important news to the chemical and 





Standard laboratory tests, with 
boiling 65% Nitric Acid, with 
Nitric and Sulphuric Acids, and 
by exposure to salt spray, and the 
Strauss Test, have established the 
corrosion resistance of Gloweld. 
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Gloweld Tubes were subjected to 
pressure until they burst. The 
weld in every case was as strong 
as the strip steel. 


process industries, food industries, 
pulp and paper, oil and other indus- 
tries where these performance factors 
are vital. 


These successful tests, coupled with 
Gloweld’s comparatively lower cost, 
forecast wider applications for stain- 
less steel tubing. 

Gloweld is a development of Globe 
Steel Tubes Co., pioneer manufac- 
turer of stainless steel tubing. It is 
produced by a closely controlled 





electric welding process resulting in 
very little “flash” at the weld, which 


is removed in a subsequent operation. 


Gloweld is available in a wide range 
of diameters, and wall sizes, in prac- 
tically all stainless steel analyses. 


Write for full information. 


GLOBE STEEL TUBES CO. 


Milwaukee, Wisconsin 
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Standard... the RIGHT NAME 
in forgings 







Good steel plus expert crafts- 
manship are responsible for 
Standard’s 147 years of success in steel 
product manufacture. Today, as in the past, 
the proven quality of forgings by Standard 
is being maintained. 

The dependability built into every prod- 
uct delivered to Standard’s customers is 
safeguarded by rigid control of every phase 
of production from acid open hearth to fin- 
ished forging. Expert chemists and metal- 
lurgists carefully analyze all materials. . . 
trained personnel takes pride in strict ad- 


herence to customer specifications . . . and 
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Standard’s modern plant offers the finest 
shop facilities for producing better steel 


products. 


FORGINGS e CASTINGS e WELDLESS RINGS © STEEL WHEELS 





STANDARD 


oe Ses ess 
Alb 


THE BALDWIN 


US 
DIVISION OF 


THE BALDWIN LOCOMOTIVE WORKS 
PHILADELPHIA 
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4 Harness for 1300 Morses 


In MELMAC*, aircraft engineers have found 
a harness for the “runaway” electric cur- 
rent in engines of the highest horsepower. 
Dielectric strength, high arc resistance, 
heat resistance, plus the right combination 
of other properties, make MELMAC the 
ideal electrical insulating material. And 
the dangers of ‘‘flashovers” and “shorts” 
have been virtually eliminated. 


But MELMAC’s use is not limited to air- 
craft. For ships, trucks, tractors, auto- 
mobiles, and in electrical equipment 
throughout industry—where conditions 
of service may range today from arctic cold 
to tropic heat— MELMAC’s unique proper- 
ties will meet your demands for depend- 
able insulation. 

TYPICAL APPLICATIONS: Ignition assemblies, 
insulation parts, shields, switch plates and 


boxes, relays, circuit breakers, controls. 
TYPICAL SPECIFICATIONS: MELMAC (Mineral 
Filled )}— A typical formulation: 

Dielectric strength: 430 Volts/Mil. 

Arc resistance (ASTM) average: 165 sec. 

Heat resistance: 400° F. 
MELMAC, melamine-formaldehyde thermo- 
setting plastics developed by Cyanamid, 
are continually finding new uses, continu- 
ally being adapted or modified to meet 


new and specialized requirements. Write 
for further information. Data sheets are 
available. A Priority Rating is currently 
required for commercial use of MELMAC. 
However, samples can be supplied without 
priority for research and testing purposes. 


AMERICAN CYANAMID COMPANY 
Plastics Division 

32 Rockefeller Plaza * New York, N. Y. 

*Reg. U. S. Pat. Off. 














In addition to supplying U. S. 
Government Specification Finishes 
to makers of a wide variety of war 
weapons and materiel, Lowe Broth- 
ers have had years of experience 
in developing special formulations 
for many well-known products. 


Our research and field techni- 
cians are helpful in many ways. 
For example, a large maker of 
behind-the-lines equipment badly 
needed for military and industrial 
construction was so crowded for 
storage space that a factory addi- 
tion seemed fo be the only solution. 


This storage space was necessary 
because it took this maker 3 days 


Lowe Brothers 
Painting System 


Eliminates Need 
for Factory Addition! 


to paint and dry his huge equip- 
ment before it could be shipped. 
Then, Lowe Brothers developed fin- 
ishes, which were acceptable fo the 
Government, and which enable the 
equipment to be shipped within 24 
hours after it enters the paint shop. 
The result is a 66% saving in de- 
partment floor space—eliminating 
the need for a factory addition and 
giving greater efficiency all along 
the line. 


Whether you need information 
about costs, bids or drying sched- 
ules on U.S. Government Specifica- 
tion Finishes, or whether you need 
advice on any industrial finishing 
problem, see Lowe Brothers.You can 
profit by their years of experience 
in developing special formulations 
for many well-known products. 
INDUSTRIAL SALES 


THE LOWE BROTHERS CoO. 
DAYTON, OHIO 


Lowe Brothers 
WARTIME FINISHES for Industry 


IN ACCORDANCE WITH U.S.GOVERNMENT SPECIFICATIONS 
in - y 


AND MAINTENANCE PAINTS 
TO MULTIPLY YOUR MAN POWER EFFICIENCY 











FOR INDUSTRIAL 
INSTALLATIONS— 





Welded in one minute! Threaded with standard tools! Welded joints easily made! 
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Saran pipe is easily welded by pressing lengths 
together after heating on 350°F. hot plate. Joint 
has strength equal to that of the pipe itself. 


Saran pipe can be threaded with standard pipe 
threading equipment. Operation exactly parallels 
cutting of standard pipe threads on metallic pipe. 


Standard welded fittings, such as tees and 
elbows, are easily fabricated with saran pipe. 
Standard flanges available in sizes %"-2”. 


FUTY 


THE OPERATIONS described above 
answer three basic questions regarding 
the new saran pipe. Equally importantis 
its remarkable resistance to chemicals. 
Together, these factors give this first 


Furthermore, the weight of saran pipe 
is only %4 the weight of comparable 
sizes of iron pipe! 

The wide adaptability of saran pipe 
suggests countless applications saving 


practicalthermoplastic pipe almost 
unlimited industrial possibilities. 

Saran pipe is noncorrosive, non-scal- 
ing, and is heat resistant to 170° F. 


strategic rubber and metals as well as 
valuable time. Write to the Plastics Sales 
Division for free booklet, *‘Practical 
Data on a New Plastic Development.” 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York e St.Lovis e Chicago « 


Houston 


e San Francisco ¢ Los Angeles © Seattle 


THE CHEMICALLY RESISTANT PLASTIC 
OTHER DOW PLASTICS 
% STYRON %& ETHOCEL 


% ETHOCEL SHEETING 





PROBLEM: 


locomotive a 


dust guards in 


_sealing inserts “ 


7 
y one of Armstrong ® 
cork-and-Synthetic 


Compositions: 


f | 


O prevent a “hot box,” the oil 
inside a locomotive journal box 
must be sealed in—and dust and 
moisture sealed out. The dust guard 
which a prominent locomotive man- 
ufacturer uses for this job is a brass 
retainer having a resilient insert, 
held against the axle by springs. 
The manufacturer formerly used 
a leather insert, but found it was 
not wholly satisfactory. The oil 
gradually softened the 
leather and caused it to 
sag away from the running 
surface, leaving a poor seal. 
Moreover, grit tended to 
imbed itself in the softened 
leather. So he assigned to 
Armstrong the problem of 
finding an insert material 
which the oil would not 
soften, yet which would 
stay resilient enough to 
make a sure, lasting seal. 


Solution 


After analyzing the re- 
quirements, Armstrong’s 
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Sealing Specialists recommended 
one of Armstrong’s Cork-and-Syn- 
thetic Compositions, DC-116, for 
the job. Dust guard inserts made of 
this material are now serving satis- 
factorily in thousands of journal 
boxes. The cork makes the composi- 
tion truly compressible and resilient 
for sure sealing and helps it slough 
grit. The synthetic gives it the 
toughness needed for long service. 


ARMSTRONG’S 
GASKETS - SEALS 
PACKINGS 
A) 


ra 


Rubber-like Synthetics 
*Cork-and-Synthetics ¢ Cork-and-Rubber 
Cork Compositions « Fibrated Leather 


* POR YRPRENE 


\-sealing insert 
nal boxes: 


S 


for cellar 


Your problem may be similar to 
this one ... or it may be entirely 
different. But if it’s a sealing prob- 
lem, Armstrong’s Sealing Special- 
ists can help you solve it . . . fast. 
They have more than fifty ma- 
terials to choose from. 


Rolls, Sheets, Molded Shapes 


Armstrong’s Sealing Materials in- 
clude many cork compositions; more 
than thirty synthetic, cork- 
and-synthetic, and cork- 
and-rubber compositions; 
and No. 841 Fibrated 
Leather. These composi- 
tions, having virtually any 
desired properties, are 
available in rolls, sheets, cut 
gaskets, molded shapes, and 
extruded rings. 

Write for your free copy 
of the new catalog describ- 
ing this versatile family of 
Armstrong materials. Arm- 
strong Cork Company, 
Industrial Division, 907 
Arch Street, Lancaster, Pa. 
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Perhaps you are wasting scarce alloying elements 
such as nickel, manganese and molybdenum by using 
higher alloy compositions than you actually require. 

It is a fact that many users of stainless steel have been 
“over-buying” in alloys,—confusing quantity of alloy 
content with adequate quality and equal workability 
of the stainless material. 


You may find that the best stainless tubing for your 
needs is Pittsburgh Seamless of straight Chrome analysis, 
such as the types 410 and 430, made in a wide range of 
wall thicknesses and in larger sizes than elsewhere 
available up to 10%'' O.D. These analyses and sizes 
may not only increase the capacity and efficiency of 





\P) 


“THE BEST | 


ViLky Ze 


\ 


your installations, but will also produce comparable 
results in fabrication, installation and operation. 

Our engineers are skilled metallurgists, ready to 
collaborate with your own technical staff, in selecting 
the right analysis for your specific needs. They can 
often help you conserve critical and expensive alloys 
by suggesting variations of straight-chrome stainless 
that serve equally well. Ask their expert opinion, with- 
out obligation of course. 


PITTSBURGH STEEL COMPANY 


1672 GRANT BUILDING PITTSBURGH, PA. 





Pittsburoh Staimless stee.tusine 
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Aircraft fuel lines must withstand attacks of corrosion. 
They must remain free of rust and black oxide. And the 
use of Carpenter Welded Stainless Tubing helps to insure 
that protection. On shipboard, air vents and structural 
parts made of this tubing are immune to the corrosive 
attacks of salt spray. 


Do you have a corrosion problem that must be solved 
now? If so, take advantage of Carpenter’s diversified 
experience in helping designers and fabricators overcome 
problems of this kind. Make use of this experience to 
increase the scope of your research and experimental 
work. Ask us to send you a copy of our 16-page Data 
Book for Carpenter Welded Stainless Tubing . . . and 
write us about your specific corrosion problems. 


FOR USERS of Stainless 
Tubing—designers and engi- 
neers who are planning its 
use—we have published a 
series of “Quick Facts’ bul- 
letins. They can help you use 
this tubing to solve more of 
your problems. A note on 
your company letterhead will 
start the series of “Quick 
Facts” bulletins on the way 
to you. 





CARPENTER WELDED STAINLESS TUBING 


® is 100% hydrostatically tested © meets Army, Navy and 
Aircraft specifications ® resists corrosion, heat and wear. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division 
Kenilworth, N. J. 


WELDED 
STAINLESS TUBING 
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‘If your engineering library 
swere limited to ONE book-= 


The 4th Edition of MARKS would 
give you greatest value and satisfac- 
tion as that book! 


Consult Marks’ Handbook for data needed in routine problems of 
design and practice, or in investigation of special problems or 
branches of work. Check your methods against best accepted prac- 
tice, as reflected in its 16 big sections of carefully selected and 
authoritative facts. Marks’ Handbook covers every branch of me- 
chanical engineering, from aeronautics to mechanical refrigeration, 
from power generation to welding, from metal-cutting machines to 
hoisting and conveying—with a profusion of concise descriptions, 
fundamentals, formulas, methods, tables, diagrams, etc. Here is the 
means of avoiding errors, saving time and trouble in procuring vital 
information, assuring yourself of best results in a wide variety of 
| problems. 


VET 


MECHANICAL ENGINEERS’ 
HANDBOOK 





Edited by LIONEL S. MARKS 
Gordon McKay Professor of Mechanical Engineering, Emeritus, 
Harvard University 


2276 pages of descriptions, data, 
and diagrams to aid engineers, 
technical men, and students in 
the solution of mechanical engi- 
neering problems. 





The contributors number more 
than 100 engineers and special- 
ists, to assure you the most 
authoritative and dependable in- 
formation on problems of de- 
sign and practice. 


Largely rewritten, fully revised, 
chock-full of the most useful 
and up-to-the-minute data—a 
modern tool for engineers. 


Priced the same as earlier edi- 
tions. 








$7.00 
~ — 
; McGraw-Hill Book Company, Inc. SEND THIS 
330 West 42nd Street, New York, N. Y. On approval 
; Send me a copy of the 4th Edition, Coupon 
Marks’ Mechanical Engineers’ Handbook P 


2. 
§ for 10 days’ examination on approval. 

Within 10 days of receipt I will send TODAY 
$7.00, plus few cents postage, or return 
book postpaid. (Postage paid on orders 
accompanied by remittance.) 
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C. Showing results of 
application of a medium 
stipple second coat over 
first coat. (Central por- 
tion in full scale.) A coat 
of Machine Tool Enamel 
has been applied on the 
left-hand side but no top 
coat was applied on the 
right-hand side. 











A. The Bare Casting. 
The part within circle 
is actual size. 

B. Same surface after 
application of one 
pressure pot spray 
coat. Central portion 
actual size. 


A NEW MACHINE TOOL FINISHING SYSTEM 
FOR PRESENT HOUR NEEDS 


Here’s a NEW machine tool finish- 
ing system which is entirely. con- 
sistent with WPB Limitation Order 
L-108. Designers, finishers and 
customers are enthusiastically 
endorsing it wherever it is used. 

It's a three coat system which 
produces a stipple effect, minimiz- 
ing those rough spots found in 
every casting by blending them 
with the rough finish. 

It can also be used for a smooth 
finish where desired since it gives 
a maximum of filling and smooth- 
ness to castings consistent with 
a complete spray job. 


Here are the high lights of the 


NEW EGYPTIAN Machine Tool 

Finishing System. 

1 FAST, AIR DRYING Lacquer materials. 

2 No Primer required. 

3 Oil and alkali resistant. 

4 Applied by spray or brush. 

5 Finish levels or rounds out as it dries. 

6 Gives stipple effect in two coats. A c< 
of EGYPTIAN Machine Tool Enamel cor.- 
pletes the job. 

7 Any make of Stipple equipment may be 
used. Spray equipment manufacturers 
can furnish suitable accessories to go 
with equipment for proper application. 


Ask us for detailed information 
about the new EGYPTIAN Machine 
Tool Finishing System... or better 
still let us ship you a trial order 
at drum prices. 


=f A THE EGYPTIAN LACQUER MANUFACTURING CO. 


o ROCKEFELLER CENTER—NEW YORK, N. Y. 


=GYP Til OO 





Witte, 


UNITED STATES * 
~. GOVERNMENT on 


—we SPECIFICATION «m= 


r FINISHES "| 














Send for this new Gov't 
""Spec"' Book. Contains 
information conceraiag 
specifications for the 
more important finishes 
used on equipment for ell 
branches of the Service. 
Send for Government 
""Spec'' Book PE 12. 





Superior FINISHES 
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> grees of cold work or annealing. 

He : SIZE RANGE—(Furnished in coils or cut 
lengths, square sheared or round mill 
edges) 

é Ee Width Thickness 

) AIRCRAFT SHEETS & STRIP MANICURE FILE STEEL Ya'' to 2 .009/.125"' 

ALLOY SPRING STEEL METAL BAND SAW STEEL 4" to Bi" “t007 128" 
BELL CRANK STEEL PARAGON WIRE o" to 28" max. .025/.250"" 


Airuseainy STEEL 
They must.-eVANADIUM SPRING 


PEN STEEL 
PLANE BLADE . STEEL 


CLIP STEEL 

CLIPPER BLADE STEEL 
CLOCK SPRING STEEL 
CREASING RULE 
CUTLERY STEEL 
DIAPHRAGM STEEL 
EJECTOR BLADE STEEL 
FLEXIBLE FILE STEEL 
KNIFE BLADE STEEL 
LINK STEEL 


SCORING RULE STEEL 
SKATE STEEL 

SPRING STEEL 
SQUARE BLADE 
STAINLESS STEEL 
SURGISTEEL 

TONE BAR STEEL 
TOOL STEELS 


STEEL RULE STEEL (RULERS & SCALES) 


WOOD BAND SAW STEEL 


JESSOP COLD ROLLED 


. Steels 


Jessop rs a wide analysis range in Cold 

Rolled Untempered products commercially 
\ available in high carbon steels. Special 
Alloys, Stainless and Tool Steels, Jessop 
is able to produce under accurate metal- 
lurgical control Hard, Half-Hard, Quarter- 
Hard or Fully Spherodized Annealed con- 
ditions—which ever is best suited for your 
exacting requirements. This wide range 
of tempers is controlled by varying de- 











*Cut lengths only—é to 8 ft. maximum 
Write today regarding your Cold Rolled 
Untempered Steel problems. We will give 
your inquiries prompt consideration and 
our very best attention. 

JESSOP STEEL COMPANY 
Washington, Pa. 


JESSOP STEELS 


* * 


for and her 
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NICKEL MOLYBDENUM 
“4 BEVELED RING GEAR 


Kennameta/ Too! 
~ 
































FACED WITH KE NNAMETAL 
at 253 - 224 ft. per min. 


The SAE 4640 steel ring gear shown above 
was faced across the bevel at 253-224 ft. per 
min. with a Style No. 12 KENNAMETAL tool. 
Fifteen pieces were machined per tool grind, 
whereas tools made of other materials dulled 
quickly at much slower speeds. 








Nickel-molybdenum steel is but one of the 
many types of alloy steels that are now being 
machined with KENNAMETAL at high speeds 
and with long tool life. KENNAMETAL tools 
and blanks are now available at new low prices. 
Save time by ordering KENNAMETAL blanks 
and brazing your own tools. Write for free vest 
pocket instruction booklet. 






Sales Representatives from Coast to Coast 


MSKENNA METALS ¢@ 


178 LLOYD AVENUE, LATROBE, PA. 













Wt 
cin = Product 
“Priority-Free” with 





High Compressive 
Strength 
Good Electrical 


Insuljation 





Perhaps AKRON PORCELAIN can 
give your product a new “unre- 
stricted” life. For time-tested AKRON 
PORCELAIN is finding new uses to- 
day. Parts formerly made of restricted 
materials can be molded by AKRON’S 
modern dry-pressed method into in- 
tricate shapes and sizes—well formed, 
close grained and held close to blue- 
print. You can get AKRON PORCE- 
LAIN “made-to-order” for your par- 
ticular task and you can get it NOW 
—there are no restrictions on its use. 
Our Engineering Department will be 
glad to cooperate in investigating 
AKRON PORCELAIN for your ang 


Fireproof 
Unaffected by 


Fumes, Corrosion 
and Acids (except 
hydrofluoric) 
High Uniformity 


Low Moisture 
Absorption 


Rock-like 


Permanence 
Diversity of Bodies 
Glazed or Unglazed 
AVAILABLE NOW! 


NEW ILLUSTRATED FOLDER 
picturing 

many 
‘applications 
=< : 3 


e PORCELAIN 
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For Faster War Production 


PLEXIGLAS 


TECHNICAL LITERATURE 
. 


ROHM & HAAS COMPANY + WaSHINGTOR 


The booklets and bulletins illustrated on this 
page contain the latest technical information 
on PLEXIGLAS, and many suggestions for 
designing, fabricating, installing and main- 
taining acrylic plastic parts. They are part 
of the campaign now being conducted by 
Rohm & Haas to provide engineers and execu- 
tives with every fact needed to produce qual- 
ity PLEXIGLAS war products in the shortest 
possible time. 

If any of the bulletins listed below will help 
you in your war work, Rohm & Haas, pioneer 
manufacturers of acrylic plastics, will gladly 
fill your needs. Write on your letterhead. 

TECHNICAL BOOKLETS 
GENERAL PLEXIGLAS BOOKLET 
OPTICAL PROPERTIES MANUAL 

PLEXIGLAS FABRICATING MANUAL ROHM & HAAS COMPANY » 2550,u 
METHODS OF INSTALLATION MANUAL 


TECHNICAL BULLETINS 
MATERIALS, SUPPLIES & EQUIPMENT FOR Fo 
FABRICATING PLEXIGLAS 
SPECIFICATION OF TOLERANCES FOR PLEXI. Plexiglas Transpax 
GLAS SHEETS & FABRICATED PARTS 
MECHANICAL AND ELECTRICAL PROPERTIES 
OF PLEXIGLAS & CRYSTALITE 
PLEXIGLAS: FOGGING, FROSTING & DE-ICING 
PLEXIGLAS: THERMAL PROPERTIES 
PLEXIGLAS: WATER ABSORPTION DATA 
PHYSICAL PROPERTIES OF PLEXIGLAS: 
HARDNESS 
PHYSICAL PROPERTIES OF PLEXIGLAS: 
COLD FLOW 
CLEANERS & POLISHES FOR PLEXIGLAS 
PAINTS FOR PLEXIGLAS 
DYEING OF PLEXIGLAS RODS & SHEETS 





Specification 








Puiexictas is the trade-mark, Reg. U. S. Pat. ROHM & HAAS COM 
of. i i i 


. for the acrylic resin thermoplastic sheets 
manufactured by the Rohm & Haas Company. 


COMPANY. 


W 
ASHING TON SQUARE PHILADES 


PLEXIGLAS 


HATER ABSOPPTION Data 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE. PHILADELPHIA, PA. 


Manufacturers of Leather and Textile Specialties and Finishes. . Enzymes. . Crystal-Clear Acrylic Plastics... Synthetic Insecticides Fungicides. . and other Industrial Chemicals 





dl 























— 
_— 
dl 


—_ 
_ -~ 
—_ ~~ 
—_ om 
_ =, 
_ a 
= me . 
—_ ie + 


+4 
rey 


‘ee Paver 


N 4 whitey 44 








Spring animation by Hedge Wickwire; Photo by Dwight Granger 


Off to War 
via your Plant 


Millions of tough Wissco Springs have already 
said fond farewells to their homes and to the 
civilian friends they hope to see again... when 
the present job is done. 
But as war requirements continue to call for 
never-say-die, commando quality, millions more 
Wissco springs are being drafted for service. 
What makes them so tough? Here at Wissco, 
spring quality is controlled every step of the 
way—from our own ore piles, through our own 
blast and open hearth furnaces, and through 
our own wire drawing and forming mills. 


Nothing will please us more than to see that 
these super-fit fighting springs help in your 
war production. Rush your specifications and 
rating to us for quotation and delivery promise. 
Wickwire Spencer Steel Company, 500 Fifth 


Avenue, New York. 


SEND YOUR SPRING QUESTIONS TO WICKWIRE SPENCER 


WISSCO 


SPRINGS AND WIRE FORMS 








SOME YEAR THE 
“ WAR WILL END 


Swords will be beaten back into plowshares, and golf clubs 
—tanks into automobiles and refrigerators. 


There will be a swing back to those things we buy because 
we like them and not because they are grim necessities. 
Perhaps you, like many others, are planning for these things 
now or will in the near future. 

Let us plan with you toward the finish of 1947, whenever 





it is. 
In fact, we welcome any call for codperation on long range 
planning for future finishes. 


Meantime, for 1942 and as far as we can see, 
we shall do our utmost to supply our customers 
with the best available materials and service 
commensurate with wartime conditions. 


THE VARNISH PRODUCTS COMPANY 


CLEVELAND, OHIO 





5208 HARVARD AVE. 











Professional Services 











. 
Lancaster, Allwine & Rommel 
PATENT & TRADE MARKS 
Interesting booklet concerning Inventions, Patents, 
Trade-Marks and Copyrights, together with Sched- 
ule of Government and Attorney’s Fees, sent 
without obligation. Simply ask for ‘‘booklet and 
schedule’’, 
Established 1915 
Suite 461, 815—15th St., N.W., Washington, D. C. 








HERBERT H. STEVENS, Jr. 
DESIGN ENGINEER 
Research and development, Simplification, 
Stress analysis, Weight saving. 


New York 


1270 Sixth Avenue 
COlumbus 5-5877 


Rockefeller Center 








VAN VEEN 
ENGINEERING LABORATORY 


Development Engineers 
RAPID PRODUCTION 
SPECIAL AUTOMATIC MACHINES 
TOOLS — FIXTURES — GAUGES 
For Manufacturing and Assembling Operations 
School St. Unionville, Conn. 


Telephone Farmington 600 











Help ... . Fast— 

Product Engineering's Professional 

Service Section offers the quickest, 

most direct method of contacting 

consultants who may be available 
. now. 

















BY WICKWIRE SPENCER 
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It's Two to One 


Laminated Metals Can Help You 





with your Special War Requirement 


There are two or more different metals, permanently 
bonded together, in every piece of General Plate Lam- 
inated Metal. And each of these different metals is used 
to do a specific job. One good example is General Plate 
Laminated Tubing—used by manufacturers who want 
to lick corrosion. This tubing is made with a silver sur- 
face laminated to a base metal—the silver to resist 
corrosion; the base metal for easy workability, greater 
strength, lower cost, or savings of restricted metals. 


Another example, laminated contacts, has a silver sur- 
face fused to a base metal—the silver for good contact 
performance; the base metal for durability, economy, 
greater heat dissipation, and easier fabrication or spot- 
welding. 

Many other types of laminated metals—in flat stock, 
coils, wire, tubing, or fabricated parts — solve many 
other manufacturers’ problems. See what they can do 
for you. Write, specifying your needs. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated ¢ Solid Precious Metals, 
Electrical Contacts — Solid and Rolled Plated Precious Metals in all forms — Trufler Thermostatic Bimelals. 





December, 1942 


ATTLEBORO, MASS., U.S. A. 
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The Block of Rubber that didn’t Bulge! 


IL and rubber never got along until 

Thiokol* synthetic rubber was offered 
commercially thirteen years ago. After 
that, industry found hundreds of uses for 
this pioneer American synthetic. 


To name a few: oil-proof service station 
hose, gaskets, grommets, packings ...corona- 
resisting cable sheaths... ink-proof printing 
press rollers and newspaper blankets. 


Today, war uses for Thiokol synthetic 
rubber naturally come first. Except to say 





that it is a vital material in the construc- 
tion of airplanes, tanks and ships, little 
information on these military applications 
can be disclosed. 


No secret, however, is the fact that the 
Thiokol Corporation research and develop- 
ment staff has amassed a wealth of data on 
new forms and new applications that mul- 
tiplies the usefulness of Thiokol synthetic 
rubber. 


For war product problems, this data and 


**Thiokol Corporation trade-mark, Reg. U. S, Pat. Off. 


prompt technical cooperation are yours for 
the asking. 


Thiokol Corporation, Trenton, New Jersey 


SYNTHETIC RUBBER 


“America’s First” 











Bring your Spring Problems to us! 
Here’s expert help to speed up 


your war production 


AR is Hell—and no one knows it 

better than the design engineer 
called upon to furnish springs for modern 
fighting equipment. 

Springs for such application must with- 
stand stresses unheard of in peacetime. 
They must often fit niggardly limits of 
space and weight. They must function 
efficiently under incredible extremes of 
temperature, weather and atmosphere. 
And they must stand up in service on 
battlefields in every corner of the globe— 
on burning deserts, in steamy jungles, in 
the frozen spaces of the stratosphere, 
amid the salty spray of every sea. 

These requirements impose problems 
the designer has seldom faced before. His 


job is made more difficult by the fact that. 
shortages of critical alloying elements 
constantly tend to befuddle his choice of 
the proper steel for the purpose. That is 
why the help of our spring specialists can 
be so valuable right now. 

These men, as recognized authorities 
in spring engineering, have collaborated 
in providing correct springs for every 
type of equipment America produces for 
war. Springs for tank and airplane can- 
non, for anti-aircraft guns, for projectiles, 
bombs, land mines, torpedoes, for preci- 
sion instruments of all kinds. Their com- 
petent assistance is placed freely at your 
disposal. We welcome the opportunity to 
work with you. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors - United States Steel Export Company, New York 


FIRST IN WAR... 
FIRST IN PEACE... 


UES Umeican Quali 
Sosingt 


UNITED STATES STEEL 


Fane 
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@ SEARCHLIGHT SECTION @ 





DRAFTSMEN 


MACHINE DESIGNERS 
AND 


MACHINE DESIGN 
ENGINEERS 


experienced on equipment for the man- 
ufacture of radio tubes or lamps de- 
sirable but not absolutely essential. 


VITAL WAR WORK 


Proof of Citizenship necessary 


If you are using your full skill, full 
time on war work, please DO NOT 
apply. 


Apply at Employment Office 8 AM 
to 5 PM daily including Saturday. 


write or 
phone, for appointment. REctor 2-5280. 


R.C.A. MFG. CO., INC. 


415 S. 5th St. HARRISON, N. J. 


If inconvenient to call, 











WANTED 


TRANSFORMER DESIGNERS 


Must be top notch man, for de- 
signing line of oil cooled distri- 
bution transformers. Not neces- 
sary to be on the job. State full 
experience. Strict confidence. 


P-286, Product Engineering 
68 Post St., 


San Francisco. 


WANTED 
METHODS ENGINEER 


Man experienced in estimating and 
processing general machine shop line 
of parts that can be handled on turret 
and engine lathes, all type milling and 
drilling equipment. Excellent post 
war prospects with old established 
company for capable man. 


P-301, Product Engineering 
520 No. Michigan Ave., Chicago, IIl. 








WANTED 


Man experienced in production and 
assembly of small metal parts, capable 
ef designing special machines and 
jigs, is needed in a 50-year old Michi- 
gan plant. Now doing 100% war 
work, but requires this man to round 
out present organization to meet peace 
time conditions. 

State age, draft status, experience and 
salary expected in first letter. 


P-296, Product Engineering 
520 No. Michigan Ave., Chicago, IIl. 


WANTED 
TOOL ENGINEER 


Experienced in design of jigs and 
fixtures for milling, drilling and tur- 
ret lathe work. Prefer man with 
actual practical experience. Old estab- 
lished company with excellent post 
war prospects. 


P-303, Product Engineering 
520 No. Michigan Ave., Chicago, IIl. 





POSITION VACANT 





PROJECT ENGINEER—To fill position cover- 
ing engineering contacts, experimental de- 
velopment work, and miscellaneous mechanical 


and electrical accessories in the aircraft field. | 


Engineering school and practical experience 
background. Must have draft deferment and 


not presently employed in war industry. Tite- | 


flex Metal Hose Co., 
nue, Newark, N. J 


500 Frelinghuysen Ave- 








POSITIONS WANTED 


CHIEF ENGINEER—Centrifugal pumps. 22 

years experience. Familiar all engineering 
and manufacturing ~hases. Many years in re- 
sponsible supervisory positions. Now hold ex- 
ecutive engineering position with a leading 
pump company. Eastern location. PW-299, 
Product Engineering, 330 W. 42nd St., New 
yorm, NM. ¥F, 











WANTED 


- 
°o 
e 
Ef: 


NEYMEN MACHINISTS 
SOUTHERN CALIFORNIA DEFENSE PLANT 
With a future after the war. 


STANDARD STEEL CORPORATION 


500! S. Boyle Ave. Los Angeles 


Manufacturers interested in obtaining post 
war and new products to manufacture, 
and designers and inventors who have 
ideas for new products and inventions, 
should write immediately to 


Product Development andResearchCompany 


BO-285, Product Engineering 
330 West 42nd Street, N. Y. C. 








MECHANICAL ENGINEERS 
and 
DRAFTSMEN 
Write or Apply in Person 


ALUMINUM CO. OF AMERICA 


PLANCOR PLANT 
Postoffice Box 210 Massena, N. Y. 








DESIGN ENGINEER desires responsible posi- 
tion, new design, supervision, hydraulic or 





related work. 17 years experience in drafting | 


room, hydraulics, stress analysis, heavy and 
medium sized machinery. B.S. in mechanical 
engineering in Europe. U. S. Citizen, Draft 
Status 3-A. Go anywhere in reasonable dis- 
tance from Central Pennsylvania. PW-298, 
Product Engineering, 330 W. 42nd St., New 
York, N. Y. 
2 


WANTED 


Chemists for both supervisory and routine analy- 
tical work in control laboratory of leading air- 
craft engine manufacturer in East. Previous ex- 
perience desirable but not required. Applications 
sought from both men and women but not from 
persons employed in war production. 
P-294, Product Engineering 
330 West 42nd St., New York City 


WORLD'S FAIR LIGHTS, 
MOTORS AND VALVES 


BACK GEARED BALL BEARING MO- 

TORS, 1/75 h.p., 3 *5 ; 208 volt, 1800 

r.p.m. reduction 96 to |........... each $10.00 
400 WATT MERCURY VAPOR LAMPS 

with long life daylight bulb and untarn- 

ishable Aluminum or Porcelain Reflec- 

tor, complete with base, socket and 110 

or 220 volt A.C. transformer.......each $13.00 
1500 WATT MAZDA SPOTS 

with untarnishable Aluminum Reflector, 

complete with base and socket....Each $8.00 

1/25 h.p. 110 volt Universal, - speed re- 
ductions, 25 to ! and 150 to |...... each $7.00 
Electric Solenoid Valves 

Above equipment is new or nearly new 
Special discounts on Quantities 


25% with order, Balance C. O. D. 


EASTERN SALVAGE CO. 
208 LAFAYETTE STREET, NEW YORK, N. Y. 





POSITION WANTED—As Shop Supt., Produc- 

tion Mgr. Chief Engineer. Experienced as 
Machinist, Supervisor, Supervising Inspector, 
Draftsman and Designer. Introduced new 
methods to speed up production, responsible 
for Ordnance Inspection valued in thousands, 
proven initiative, leadership, sound judgment. 
Trained in Engineering Metallurgy, Business 
Organization, Executive Control. Results Prom- 
ised. Age 36. PW-300, Product Engineering, 
330 W. 42nd St., New York, N. Y. 





DESIGN AND EXECUTIVE Engineer to take 

charge 6f production, design, development 
or act as consultant. Especially for manufaec- 
ture or development of new product. Twenty 
years experience includes public utility, au- 
tomotive, steel mill and sheet metal fabrica- 
tion. PW-304, Product Engineering, 330 W. 
42nd St., New York, N. Y. 





ENGINEER. 20 years extensive experience on 

mechanical design and development of chem- 
ical, foodstuffs, oil fields, hydraulic and special 
machinery in capacities from designer to chief 
engineer. Now engaged as manager of small 
plant. PW-283, Product Engineering, 330 W. 
42nd St., New York, N. Y. 








INSTRUCTION 





BETTER PRODUCT DESIGNING taught in 

your spare time at home. Write for full de- 
tails. Trofimov School of Inventive - Practice, 
Inc., Hanna Road, Willoughby, Ohio. 
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WA 
RESEARCH ENGINEER 


Man to head research and development division. 
This company desires to develop road building 
equipment of superior design to be manufactured 
in Post-War period.Applicant must be familiar with 
present-day equipment and have concrete ideas for 
improving same. Company not now engaged in 
manufacturing this type of_machinery. 

P-295, Product Engineering 

520 No. Michigan Ave., Chicago, Ill. 








WANTED 
HYDRAULIC ENGINEER 


with both Aircraft and Commercial ex- 
perience for Development work. Old es- 
tablished company with excellent post 
war prospects. 
P-302, Product Engineering 
520 No. Michigan Ave., Chicago, III. 








IF THERE IS 
Anything you want 


that other readers of this paper 
can supply 


OR— 
Something you 
don't want 


that other readers can use, adver- 
tise it in the 


SEARCHLIGHT SECTION 

















THE NORLIPP COMPANY 


Engineers . . . . Manufacturers 
Sub-contract facilities for die castings and metal stampings 


556 West Congress Street 


TO 


Chicago, Iilinois 
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you: But can Corning make glass parts with close dimensional 

tolerances? 

CORNING ENGINEER: We not only can, but for several years have 
been turning out large quantities of close-tolerance glass 
parts. 








you: What are some examples? 


CORNING ENGINEER: Well, look at that picture of some of our 
accurate ground-finish jobs. The faces of the large ring, at 
the upper right, are parallel within .003”. The I.D. tolerance 
for the ring is +.002”. And the pump plunger, in the cen- 
ter, called for diameter tolerance of +.002”. 





you: Are those the closest tolerances you can get with glass? 


CORNING ENGINEER: Not at all! The two examples I pointed 
out are simply everyday jobs. But that upright tube at the 
back of the picture calls for tight O.D. and I.D. and good 
concentricity. It’s an example of parts Corning regularly 
makes with tolerances ranging from .0002” to .001”. 







D | 
IOLNING 
Glass Works 
h- Corning New York 





December, 1942 


“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, 






you: What factors determine how close you can hold toler- 
ances with glass? 

CORNING ENGINEER: The very same factors that apply to other 
materials—the shape, size, quantity and cost of your 
product. In quantities of 5 or 100 or 1,000 pieces, the cost 
might be prohibitive. But an order for a sufficient number 
to justify the necessary development work and equipment 
set-up would put it squarely in the practical column. 


CORNING ENGINEER: Yes, sir—you can get glass mechanical parts 
with close dimensional tolerances! And Corning’s Pyrex 
Industrial Glass gives you the extra advantages of chemical 
stability, resistance to abrasion and thermal shock, hard- 
ness, transparency, excellent dielectric characteristics, and 
adequate mechanical strength. 

8h 
& NG 

~) nd ‘ 

Word 

Accurately made glass parts are right now solving numerous 

problems for design engineers. If you have a problem, Corn- 

ing’s long years of experience are yours for the asking. Write 

Industrial Division, Corning Glass Works, Corning, N. Y. 

BRANCH OFFICES: NEW YORK, 718 FIFTH AVE. « CHICAGO, 

MERCHANDISE MART 








Corning, N. Y. 
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We're doing our Fall 
plowing now 


Up here in Central New York we're probably a 
little closer to the country than a lot of you. As we 
write this ad we can look up to the hills where a 
farmer with a three-horse hitch is turning long, 
dark furrows across a field. 

He’s doing his Fall plowing. 

As we pull our eyes back to our desk, we again 
become conscious of the rumble of the presses 
in the plant, where twenty-four hour production 
isn’t enough. Right here we begin to realize 
that we, right now, are doing our Fall plowing. 

We're turning out molded plastic parts for all 
kinds of instruments to be used against our ene- 
mies. Our presses are spilling them out by the mil- 
lions. We’re working night and day. Right now we 
couldn’t make you a radio case, or a refrigerator 
door handle, or an ash tray. 

The Winter of this war may be long, hard and 
bitter, but the experience that we are plowing 
under today adds to our 66 years of pioneering and 
will help us make better plastic parts for you in the 


Spring of Peace. 


MOLDED PLASTICS DIVISION 
AUBURN BUTTON WORKS 


AUBURN, N. Y. 
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AM PCO Bronze 


Worm Gears Stand Up Under 
Heavy Loads 


In Marine service — often 

miles at sea where break- 

eis” down cannot be tolerated— 

Ampco gears stood up 

month after month and showed no signs of wear. 

Here again the bronze proved its merit under 
tough service conditions. 





Ampco Metal grade 18-23, has all that is needed 
in a gear bronze-bearing properties; correct micro- 
structure; shock resistance; strength under dynamic 
loading; and hardness to resist brinnelling and 
deformation under extreme load conditions. It 
has proved itself under varying applications to be 
an outstanding bronze for gear service, and is 
backed up by 28 years experience in alloying 
bronze. 


Thoughtful plant executives will investigate Ampco 
Metal. Ask for free bulletin "Ampco Metal in 
Gears.’ 


AMPCO METAL, INC. 
Department PE-12 Milwaukee, Wisconsin 


THE METAL WITHOUT AN EQUAL 
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Fue T, values of AlSiMag ceramic compositions are among 
the many physical characteristics given in Property Chart 
No, 416. 





Frequently it is very difficult for the designing engineer to 
get information as to detailed characteristics of an insulat- 
ing material which he wishes to employ in his design. There- 
fore, American Lava Corporation took great pains in an 
effort to furnish such information in Property Chart No. 416. 


A Copy of this chart will be sent free on your request. It 
is conveniently arranged for filing, hanging on the wall or 
placing under desk glass. It takes only a moment to request 
AlSiMag Property Chart No. 416. It might save you many 
hours or days of laboratory experiment. 


AlSiMag Property Chart No. 416 
Gives Complete Physical Characteristics 
of the Most Frequently Used AISiMag 
Compositions. Free on Request. 
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AMERICAN LAVA CORPORATION 


CHATTANOOGA, TENNESSEE 


December, 1942 
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Available in sizes up to and includ- ' 
ing 3 horsepower in three different a 
speed ranges—3 tol, 6toland9 tol yin tae 
Only with an all-metal drive cam you secure the compactness, 
simplicity, flexibility and economy that are s eous today. 
rad x %4 Z 
= Infinitely variable speed may be secured to any R. P.M. : 
within the range of the unit. The output speed is in- = es ; o 
creased or decreased by variation of the position of — - ™ ea 
«the ring on the two driving and two driven cones. 
é “ és =~ “ahY 2 
- ke . <= : LZ 
i TT er 
tS 
a ; } J : i 
oe a2 oe i 
THE MASTER ELECTRIC COMPANY + DAYTON, OHIO & 
: a 
— , Available in the vast number 
, —-“Sag>\ of types that make up the 
= - or ; Master line including the 
ra 4 flanged type as shown, also ; -o~ 
‘ ~ | gearhead, unibrake, fan-cooled, _ - om | 
oe * £° a explosion-proof, splash-proof, ae ' _— 
va OR _ multi-speed, etc. 
|e 
~ 7 
J } ~~ Si . 7 tiling’ 





Save material and save space with the simple compact, 
integrally built Master Speedranger. The all-metal a 
construction insures greatest possible. durability . 
and freedom from service interruptions. ~ Ss 











The weight of our planes is materially lowered by the 
use of magnesium which Dow is extracting in vast 
quantities from the waters of the sea. Fighting aircraft 
fly faster and farther by virtue of this strategic weight- 
saving metal. The social effect of wide-scale applica- 
tions of magnesium will be fully realized only when 
Victory releases it for unrestricted peacetime uses. 





THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 








The Lightest Structural Metal... A Full Third Lighter Than Any Other in Common Use 











